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NOTICE 


This  report  has  been  prepared  for  the  United  States  Air  Force  by  Radian  Cor¬ 
poration,  for  the  purpose  of  aiding  in  the  implementation  of  the  Air  Force 
Installation  Restoration  Program.  It  is  not  an  endorsement  of  any  product. 
The  views  expressed  herein  are  those  of  the  contractor  and  do  not  necessarily 
reflect  the  official  views  of  the  publishing  agency,  the  United  States  Air 
Force,  nor  the  Department  of  Defense. 

Copies  of  this  report  may  be  purchased  from: 

National  Technical  Information  Service 
5285  Port  Royal  Road 
Springfield,  Virginia  22161 

Federal  Government  agencies  and  their  contractors  registered  with  Defense 
Technical  Information  Center  should  direct  requests  for  copies  of  this  report 
to: 


Defense  Technical  Information  Center 

Cameron  Station 

Alexandria,  Virginia  22314 
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AA  -  atomic  absorption. 

AFB  -  Air  Force  Base. 

AFESC  -  Air  Force  Engineering  and  Services  Center. 

Alluvium  -  stream  deposited  sediment,  predominantly  clay,  silt,  sand  and 
gravel . 

Aquifer  -  geologic  unit  capable  of  storing  and  transmitting  significant 
quantities  of  water. 

Artesian  -  term  applied  to  groundwater  confined  under  hydrostatic  pres¬ 
sure  . 

BGL  -  Below  Ground  Level 

C  -  field  conductivity  (specific  conductance) . 

°C  -  degrees  centigrade  (Celsius) . 

Caliche  -  calcareous  material  of  secondary  origin  commonly  occurring  as 
near  surface  layers  in  arid  to  semi-arid  climates. 

CE  -  Civil  Engineering. 

Confined  Aquifer  -  an  aquifer  containing  groundwater  under  sufficient 
pressure  to  rise  above  the  level  at  which  it  is  encountered  by  a  well. 

Craton  -  a  part  of  the  Earth's  crust  (continental  areas)  which  has 
attained  stability,  and  which  has  been  little  deformed  for  a  prolonged 
period. 

DOD  -  Department  of  Defense. 

DPDO  -  Defense  Property  Disposal  Office. 

Drawdown  -  the  lowering  of  the  water  level  in  a  well  or  well  field  as  a 
result  of  withdrawal. 

EPA  -  U.S.  Environmental  Protection  Agency. 

EPA  Method  413.2  -  IR  method  for  determining  oil  and  grease  concentra- 
t ions . 

EPA  Method  415.1  -  IR  method  for  determining  total  organic  carbon. 

EPA  Methods  601  and  602  -  GC  methods  for  determining  chlorinated  hydro¬ 
carbons  (601)  and  aromatic  hydrocarbons  (602)  in  water  samples. 


EP  Toxicity  -  EPA  Method  7310  for  determination  of  hazardousness  by  the 
criterion  of  toxicity. 

Extraction  -  lethod  for  mobilizing  contaminant  species  from  a  solid 
matrix  prior  to  analysis. 

°F  -  degrees  Fahrenheit. 

FDTA  -  Fire  Department  Training  Area. 

GC  -  gas  chromatography. 

HARM  -  Hazard  Assessment  Rating  Methodology. 

Hazardous  Waste  -  waste  determined  to  be  hazardous  by  virtue  of  toxicity 
reactivity,  ignitability ,  or  corrosivity  criteria. 

HM  -  Hargis  &  Montgomery 

H„S0.  -  sulfuric  acid. 

2  4 

IR  -  infrared. 

IRP  -  Installation  Restoration  Program. 

JP-4  -  jet  fuel  used  by  Air  Force. 
mg/L  -  milligrams  per  liter, 
ug/g  -  micrograms  per  gram. 
ug/L  -  micrograms  per  liter. 

umhos  -  micromhos  (a  measure  of  specific  conductance) . 

Marl  -  A  soft,  semi-friable,  unconsolidated  deposit,  consisting  chiefly 
of  a  mixture  of  clay  and  calcium  carbonate. 

MCL  -  Maximum  Contaminant  Level. 

MSL  -  mean  sea  level. 

NARF  -  Nuclear  Aerospace  Research  Facility. 

OEHL  -  Occupational  and  Environmental  Health  Laboratory. 

O&G  -  oil  and  grease. 

PCB  -  polychlorinated  biphenyls. 

POL  -  petroleum,  oil  and  lubricants. 


ppb  -  parts  per  billion  (ug/L) . 

ppm  -  parts  per  million  (mg/L  or  ug/g) . 

PVC  -  polyvinyl  chloride. 

piezometric/potentiometric  surface  -  an  imaginary  surface  representing 
the  static  head  of  groundwater  and  defined  by  the  level  to  which  water 
will  rise  in  a  well. 

PA  -  U.S.  Air  Force  Plant  No.  A 

QA/QC  -  Quality  Assurance/Quality  Control. 

RAS  -  Radian  Analytical  Services. 

RCRA  -  Resource  Conservation  and  Recovery  Act. 

RMCL  -  Recommended  Maximum  Contaminant  Level. 

SCS  -  Soil  Conservation  Service. 

Spike  -  the  known  amount  of  a  compound  added  to  a  sample  to  determine  the 
accuracy  of  analysis. 

Standard  Methods  509A  and  509B  -  GC  methods  for  identifying  pesticides. 

SW  8010  and  8020  -  GC  methods  for  determining  chlorinated  hydrocarbons 
(8010)  and  aromatic  hydrocarbons  (8020)  in  soils. 

TAC  -  Tactical  Air  Command. 

transmissivity  -  in  an  aquifer,  the  rate  at  which  water  of  the  prevailing 
kinematic  viscosity  is  transmitted  through  a  unit  width  of  the  aquifer 
under  a  unit  hydraulic  gradient. 

TDS  -  total  dissolved  solids. 

TOC  -  total  organic  carbon. 

USAF  -  United  States  Air  Force. 

USAF0EHL  -  United  States  Air  Force  Occupational  and  Environmental  Health 
Laboratory. 

USDA  -  United  States  Department  of  Agriculture. 

USGS  -  United  States  Geological  Survey. 

VOCs  -  Volatile  Organic  Compounds 

Water  Table  -  the  elevation  of  the  groundwater  surface  in  an  unconfined 
aquifer. 
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APPENDIX  C 


Statement  of  Work 


ORDER  FOR  SUPPLIES  OR  SERVICES 


PROC  INSTRUMENT  10  NO.  »PNN  |3.  Call /  ORDER  |4.  DATE  OF  QROER*  |5. 

F33615-83-D-4001  i  0*027  !  85SEP13  ! 


•  'SSUtD  »T  C00f  FOg43_9  !«•  ADMINISTERED  ff 

DEPARTMENT  OF  THE  AIR  FORCE  j  DCASMA  SAN  ANTONIO 

AIR  FORCE  SYSTEMS  COMMAND  !  615  EAST  HOUSTON  ST. 

AERONAUTICAL  SYSTEMS  DIV/PMRSC  ;  P.O.  BOX  1040 

| WRIGHT-PATTERSON~"AFB  OH  45433-6503  •  SAN  ANTONIO  TX  78294-1040 
CONTRACT  NEGOTIATOR:  ! 


CONNIE  SNYDER 
PHONE:  (513) -255-3042 


contractor  oqqn 

name  and  address  C0D£:  2 ~  1 2 

RADIAN  CORPORATION 
8501  MO-PAC  BLVD 
P.  O.  BOX  9948 
AUSTIN  TX  78766 


FACILITY  code 


[to.  MAIL  invoices  to 


DATE1 


,.11.  Discount  for  P»OMPf  PavmEn’ 


PHONE:  (512) -454-4797 
COUNTY:  TRAVIS 


SEP3  0  1985  ST~ - 

no  _ -  • 

DUPLICATE  ORIGIML  * 


T  N _ *  _ 


DAYS  .9- 

SEE 


SECT  •*B'M 


12a.  PURCHASE  office  POINT  of  CONTAC 


LNO/L58/LNO 


128.  RESERVE0  FOR  SERVICE/ AGENCY  USE 


16.  CONTRACT  ADMINISTRATION  OaTa  17.  (RESERVED  |  18.  SVC/AGEnC' 

l.  WHT  j  u$t 

.  _  ».  CONTNACT  AOMih)  f 

r*»T  C.  A|$T> ACT  PtClP  o.  S»L  CON*  *UNC  J 

0At  (1>  KINO  (2)  TVP*  AO  P  *OIN“  PROVISIONS  UMT  I 


0  9 


20.  Tot**,  amount 


NOT-TO-EXCEED 

493,313.20 


2;.  APPROPRIATION  ANO  ACCOUNTING  OATA  O  wim-* 

a. ACT  v  #  4CNN  C.  APBNOPA' A  T  ,ON  ‘  SUInCAO  C.  SuPPlCmCNTAl  ACCOUNTING  C  L  A  9  9  I  r  i  C  A  r  •  3». 

u  AA  9750810  0200  E75  4308  P82000  000000  00000  000000  503701 


C  PN  PtClPltNT 


O.  OIL  l  CAT  |  ON  AMOUNT 


F03701  $493,313.20 


M.  NON-CcIN  /  t  L.  IN  PATMCNT 

PPO  V 


I  .  SVC  AGCN  C  v  U SC 

FY76 24-8 5-0 1116  ** 


22A 

w 

o* 

OCLIVCBT^. 

0.  NON-OOO  CONTRACT  NO. 

This  d#liv#ry  order  is  suDjbct  to  instructions  contained  on  this  sido  of  form  only  and  >*  issued  m  accordance  with  and  sub 
to  torms  and  conditions  of  odovo  numborod  contract,  or  Non-000  Contract  No. 

•"  ! 

MO 

a-  ae 

....CONTRACT  CATEGORY  CODE:  FAZ 

*  o  pn^n-jr  : 

S  t-?-.  tfD  ANO  NO  » 

or  nb  specified  in 

on  »«.!.»<  V-fK  «flntf.f«9.  lor  U  i  C  »**rel  P*?»m  ««»  o>  P-/t '  jtr  Drjr»  v*  C 1  -  ’  S  S '  1  K I ?  T  C  mAu  '(  n  *  ,  '{ S  DN^t 

1  ll  IN'I  :,1!  ;SCHCC*t?i  HM41  I'll  %M»I  •Jiort  rM  Dvrc*4  *  \  c*  '0  U'(  2304(  III 

the  schedule  if  within  the  U  S.,  its  possessions  or  Puerto  Rico,  if  otherwise,  under  .  i34ia)(6). 

-  r.:, 

■  i 

j- 5  ii«- 


l  Vfnlifd  C^rreci  r 


*  •*  S'G* 

•  AT.jRf  OF  aijTi»ORi/€P  GOVERNMENT  PEPRCSENTATiVt  | 

30.  P< 

35.  CCRTiFr  r 

mi  S  AMOUNT  S  CORRECT  *hO  PROPER  FOR  PAYMENT 

r  ~  L 

SiGnaTuRE  anO  Tit.f  nt  *m(,  Off  iClf 

» 

^  p  F  ORM  700  •leneri  u*ni  pp  *  ti+mml  <  <mrr*<  t  rhtm  n>+  mtt*< 

**1947  HSG/FMCF,  AF  FORM  402,  PENTAGON, 

WASHINGTON  DC  20330-6010,  E7-OA85-3,  CH  3 ,  26  JUN  85 


«»«  Ma) 


7.  U*IT  MICE 


PART  I  SECTION  B  OF  THE  SCHEDULE  *•  pnoc  io  mo.  C»iin) 

SUPPLIES  LINE  ITEM  DATA  F33615-83-D-4001 


Quantity*  c 

'  UNIT 

0001  1  SE  sN 

•  SCTrltO.  ACRN  II.  MSN  12.  FSCM  AND  PART  NUMiER 

CLAS 

U  AA  N 

««.  SITE  CODES  IS.  NOUN 

a  .  nq.  i.aca  c.ret 

D  D  D  AIR  SAMPLING,  ANALYSIS  AND  DATA 

|7.  PR/MIPR  DATA  IS.  AUTHORIZED  RATE 


3. 

PACE  2 

op  28 

t.  total  item  amount* 

sN 

IS.  SVC/ASENCT  USE 


FY76 24 -85-01116-0001 


IS.  AUTHORIZED  RATE  CONTRACT  20.  SVC  ID  NO.  21.  ITEm/PROj  MSA 

A.NNOCNCII  .»T  I.IIIDV*  '*^>EACENT  FEE 


22.  1ST  DISCOUNT 


2*.  DESCRIPTIVE  DATA 


23.  2ND  DISCOUNT 


24.  3RD  OISCOUN  T 


NET  2S.  quantity  variance 


•.DAT*  OATS  A,  Oven 


•  *  UNDKR 

X  * 


FY7624 

27  TYPt  2S.  OAR 
'CONTRACT 

Y 


CONDUCT  WORK  IAW  THE  ’’’ASK  DESCRIPTION  (PAGES  4  TO  27  HEREOF) 

AND  SECTION  C,  DESCRIPTION/SPECIFICATIONS  OF  THE  BASIC  CONTRACT. 
SUBMIT  DATA  IAW  ATTACHMENT#  1  ,  THE  CONTRACT  DATA  REQUIREMENTS 
LIST  OF  THE  BASIC  CONTRACT,  AS  IMPLEMENTED  BY  PARAGRAPH  VI 
OF  THE  TASK  DESCRIPTION. 


ITEM  NO. 

0002  1 

9.  SCTVIO. ACRN  II.  nsn 
Clas 

U  AA  N 

It.  SITE  COOES  IS.  noun 

A.NQA  R.AC*  C.FOR 

D  D  D  SUPPORT 

17.  nr/mi  NR  OATa 

FY76 24-85-01116-0002 


6.  *»u*ch  7.  unit  mice 
UNIT 


SE  SN 


12.  FSCM  ANO  PART  NUMIER 


S.  total  item  AMOUNT* 

iN 

IS.  SVC/ACENCT  use 


IS.  AUTHORIZCO  rate  ..  CON  TR AC T  20.  SVC  ID  NO.  21.  ITEm/RROj  MCR 

*.*•06*111  ...  R.Ntcou.  I*-RCRC£nT  fee 


FY7624-85— 01116— 0002  ,  x  x  FY7624 

22.  1ST  OISCOUNT  23.  2ND  DISCOUNT  24.  3RD  DISCOUNT  _  ,«  NET  2S.  OuanTiTy  VARIANCE  ,,  Type  2S.  ORR 

a.  R.OAT.  ».  t.O.VR  *.  R.OAT*  *"•  DATS  A.  OVIN  I  •  UHDI*  CONTRACT 

X  X  X  X  X  Y 

29.  OESCRINTIVE  DATA 


SUPPORT  FOR  ITEM  0001 


•REPRESENTS  NET  AMOUNT  Of  INCREASE/OECREASE  WHIN  MODIFYING  EXISTING  ITEM  NO 
N  ■  NOT  AmiCAUE  f »  ESTIMATED 

u  «  UNotfiNmxio  -  (in  on  and  si*  decrease 

NSP«  NOT  SEPARATELY  PRICED  *  OR  -  (IN  ITEM  NO  )  «  ADOITION  FTP  ncirriON 

CIRR  CONTROL' ED  ITEM  RPT  RQMT  r  7 


S  =  SOURCE 

SITE  0  -  DESTINATION 

CODES  q  .  INTERMEDIATE 


P'OWM 

JE‘.  «: 


PREVIOUS 


r  ion  will,  be  u$.w, 


AFSC— A*4 KfX  M4  iWO 


PART  I  SECTION  B  OF  THE  SCHEDULE  ’•  p*oc  '•**T*u“**T  id  ro.  iriir) 

SUPPLIES  LINE  ITEM  DATA  F3 3 6  1 5-8 3-D-4 00 1 


4.  ITEM  MO.  5.  QUANTITY*  c  PuRCH  7.  UMlT  PRICE 


TOTAL  I T Cm  AMOUNT* 


SE  *  N  »N 

12.  RSCU  AMD  **»T  MUUtt* 


0004  1  SE  *  N  IN 

.  scty  |f  o.  ACJtfc  II.  HIM  12.  rscu  wo  f»r  tuuliii  ,,  c„ 

CL*S  ,J' 

U  AA  N 

.  ^SITC  COOtl  {  f#i  II.  ttOUM  SVC/ACCNCY  uSC 

*'d*  'd  D  CHEM/PHYS  ANALYSIS  AND  DATA 

.  a./ul.a  OATA  II.  »UTxO«UEO  *ATt  ,  CONTRACT  20.  JVC  10  NO.  21.  |TtM/»»Oj  MS* 

A. PM06MC  SI  P*Y  •.•CCOU*  '’PERCENT  FEE 

EY 7624-85-01116-0004  i  *  *  FY7624 

.  1ST  DISCOUNT  23.  2ND  DISCOUNT  24.  3AO  DISCOUNT  ,«  NIT  21.  QUANTITY  VARIANCE  ,,  TYRE  2*  OR* 

A.  R.OAYR  A.  a. DAYS  A.  I.9AY1  DAYS  *•  »**»  *.  U N O K N  27-C0NT*ACT 

I  I  »  I  '  J 

OESC*IRTIVC  OATA 

PERFORM  CHEMICAL  TESTS  IN  ACCORDANCE  WITH  DESCRIPTION  OF  task  SE'7'  FORTH 
IN  PAGES  4  THROUGH  27  HEREIN,  AND  DELIVER  DATA  IN  ACCORDANCE  WITH 
ATTACHMENT  #1,  DD  FORM  1423  OF  tHe  BASIC  CONTRACT,  AS  IMPLEMENTED  BY 
PARAGRAPH  VI,  PAGE  19  HEREIN. 


.  quantity* 


6  *U»CM 
UNIT 


t.  sctyio.acrr 

11.  RSN 

clas 

14.  SITE  COOES 

IS. 

12.  F$CM  ANO  PART  NUMtCR 


.pqa  i.acn  c.roa 


a.  TOTAL  item  amount* 

j 

16.  SVC/A6CNCY  use 


17.  rr/mirr  data 


18.  AUTHORIZED  Rate  CONTRACT  20.  SVC  ID  MO.  21.  ITEm/RROJ  mCR 

A.»»06ACSS  R.ACCOUP  •*» RCRCCN  T  FEE 


%  %  % 

22.  1ST  OISCOUMT  23.  2MO  01 S COUNT  24.  3RO  DISCOUNT  _  2«  NET  26.  QUANTITY  VARIANCE  ,7  TYRE  28.  ORR 

A.  R.OAYS  A.  I.OATS  A.  R.OAY»  OATS  A.  OVCM  ».  UM0CN  ‘  ‘CONTRACT 

%  x  X  \  t 

29.  DESCRIPTIVE  DATA 


IfRtESINTS  NET  AMOUNT  OF  INCtEASI/DECtEASE  WHIN  MOO  I  EYING  EXISTING  lltM  NO 
N  «  NOT  AmiCAlU  E  »  ESTIMATED 

^  U  »  UNOtHNITIZID  -  (IN  OTT  ANO  t| «  OfCliASf 

■  NP at  NOT  SWAUTHT  fllCID  0«  -  (IN  (TIM  NO  )  «  AOOITION  Ol  OHITtON 

J  CIM:  CONTtOUIO  ITCM  AFT  (OMT 

j  Apse  ro"“  705  C-4 

'  ^  *  •  V*  *  * »  *PEViOU$  8E  uJEO 


$  =«sou»Cl 

SITI  o  =OfSTINATION 

COOIS:  O  *  INTCtMiOIATI 


\nCr-Aa4rm  A  FI  M4  It 


:r  •  iT  3F  SOLICITATION/VlODIFICA  TIQN  OF  CONTRACT 

T  >0  mO.  IRHIli  [H  !*IK  U.  tFffCTl*!  OAT  C  [?^  •(  Ou  ISI  T  lC«/ RURCW 


1 . 

p *ce  1  of 


X.  .  .  ■■  ■  T  >0  .O.  IRMRl  *•  !Pim  4.  tfffCTl  *£  OATt  ».  « t  Ou  ISI  T  iC«/ RURCl- ASC  RtOulST  ».  ROC/ 0.4$  RATl.C 

rrojCCT  mo. 

r'j3bl  5-83  -D-4001  002702  36JUN06  FY6624-36-01004 


).  i  fj'uTS  TT 


*,ul“  ■'  .  COOC  FQ  8419  «•  .CMmiJTtKtO  IT  (IF  OTHER  than  JLOCK  71  coot  c;4404A 

DEPARTMENT  OF  THE  AIR  FORCE  DCASMA  SAN  ANTONIO 

AIR  FORCE  SYSTEMS  COMMAND  615  EAST  HOUSTON  ST. 

AERONAUTICAL  SYSTEMS  DIV/PMRSC  P.  0.  BOX  1040 

W  RIO.hT  -c-ATTERSON  AFB ,  OH  45433  -6503  SAN  ANTONIO,  TX  78294-1040 
NEGOTIATOR:  1LT  GLENNITH  C.  JOHNSON 

J'/.E:  (513)  255-3042 


’tgfl 


r».  <. ■  ~» 

»ul  *•  3  tSS 


FACILITY  COOC 


RADIAN  CORPORATION  ' 

8501  MO-PAC  BOULEVARD  . 

cow 


if  for 
multiple 
facilities 
SEC  SECT  *•** 


COUNTY:  TRAVIS 

PHONE:  (512)  454-4797 


tO.  SECURITY  CLAS 


Ml.  OtSCOUNT  FOR  FHOmFT  PAYMENT 


CTmF  ft 

NO  *  0***  'r 

SEC 

3  SECT  £" 

no  *  oats 

I  2 .  Pu  »ChASC  OFFICE  POINT  OF  <"0nT  *cT* 


i).  this  block  applies  only  to  amchcmcmts  of  solicitations 

(  J  Urn  ta  'I  4  V  J’.i+f'm  *t  •  ■  ■  'mi  it  mI  m  Mack  17,  H*  W  4mU  **cr fmd  l«r 

C  *^n»  «  '  ,l  il  Hii  «*.'  »•  *•  W*  mod  KJ<t *••»«■*.  m  ■  —  imd  W  •*«  af  ijt  fi 

la  tf  •  J  *  ^  .’,*»•!  (V  If  HkHA.'rUi  ’W**I  •*  m  »«AX\\i«AALj 

►  i  •'*  .  -  /  »  *  ^  «v-  I  Of  tui  AtciOwUKMfNT  to  H  RKltV*  AT  TH«  USU.tt  C A|i 

..A/«lfi  •'  «"»  •*  r*  *tfw  «krw>y  fa wHtd.  mck  ft  ^y  U  By  *r  U«*r  V  rWil  Ml  wSyrw 

(  \*  *•  ri*  •,  J  ■  f  H  Art*  V  o#-A 
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SCHEDULE  OF  CHANGES 


FIRST: 

Block  20,  Page  1  <55X)  of  the  Basic  Order  is 
increased  by  $92,235.54  from  a  not-to-exceed 
total  of  $493,299.64  to  a  new  not-to-exceed 
total  of  $585,535.18. 

SECOND: 

Section  C,  Description/Specifications,  is  replaced 
and  superseded  by  pages  3  through  28  hereof. 

THIRD: 

Section  F,  Supplies  Schedule  Data,  is  amended  as 
shown  on  page  27  hereof. 

FOURTH : 

Section  G,  Accounting  Classification  Data,  is 
amended  by  adding  the  information  shown  on  page 

28  hereof. 

FIFTH : 

This  Supplemental  Agreement  constitutes  full 
settlement  of  any  claims  of  the  contractor  under 
the  clause  of  the  contract,  entitled  "Changes," 
arising  out  of  or  by  reason  of  the  changes  effected 
herein. 

F33615-33-D-4001/0n',702 
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INSTALLATION  RESTORATION  PROGRAM 
PHASE  II  (STAGB1)  -  CONFIRMATION/ QUANTIFICATION 
AIR  FORCE  PLANT  4  FT  WORTH  TEXAS  * 


I.^J^SCRIPTION  OF  WQRK 


The  overall  objective  of  the  Phase  II  investigation  is  to  define  the 
magnitude,  extent,  direction  and  rate  of  movement  of  identified  contaminants.  A 
series  of  staged  field  investigations  may  be  required  to  meet  this  objective. 

The  contractor  shall  determine  any  additional  investigations  required  beyond 

this  stage,  including  an  estimate  of  costs,  for  possible  performance  under  a  separate 

contractual  action. 


The  purpose  of  this  task  is  to  conduct  a  contaminant  source  Investigation  at 
Air  Force  Plant  4  to  determine:  (1)  the  presence  or  absence  of  contamination 
within  the  specified  areas  of  the  field  survey;  (2)  if  contamination  exists,  the 
potential  for  migration  in  the  various  environmental  media;  (3)  the 
extent/magnitude  of  contamination  on  the  Air  Force  Plant  4  property;  and  (4) 
potential  environmental  consequences  and  health  risks  of  migrating  contaminants 
based  on  state  or  federal  standards  for  these  contaminants.  ^ _ 

Ambient  air  monitoring  of  hazardous  and/or  toxic  material  for  the  protection 
of  contractor  and  Air  Force  personnel  shall  be  accomplished  when  necessary, 
especially  during  drilling  operations. 

The  Phase  I  IRF  Report  and  the  Hargis  &  Associates  "Interim  Progress  Report 
Investigations  of  Subsurface  Conditions  US  Air  Force  Plant  No.  4  Port  Worth, 
Texas"  (both  mailed  under  separate  cover)  provide  background  and  description  of 
the  sites  and  investigation  area  for  this  task.  To  accomplish  this 
investigation  the  contractor  shall  take  the  following  actions: 


A.  General 


1.  Well  Installation: 

a.  Each  borehole  shall  be  drilled  in  accordance  with  ASTM 
procedures.  Well  construction  shall  be  in  accordance  with  appropriate  state 
regulations.  State  concurrence  with  method  of  well  construction  shall  be 
documented  in  the  draft  and  final  reports.  All  well  installations  shall  be 
under  the  approval  and  supervised  by  a  geologist  or  hydrogeologist  certified  by 
the  American  Institute  of  Professional  Geologists  (AIPG)  or  equivalent 
organization.  Final  site  selection  shall  be  coordinated  vith  General  Dynamics 
facility  personnel  to  avoid  interferences  vith  existing  utilities  and  traffic 
patterns. 

b.  Install  a  maximum  of  twenty-three  (23)  boreholes  for  a  total  of 
1220  liner t  feet.  A  maximum  of  fourteen  (14)  boreholes  shall  be  completed  as 
ground  water  monitor  veils  for  a  total  of  930  linear  feet.  The  exact 
location,  depth  of  boreholes  and  number  of  boreholes  for  each  site  shall  be 
determined  in  the  field  by  the  contractor  in  consultation  vith  the  Air  Force 
project  manager.  The  approximate  locations  and  number  of  borings  and  veils  for 
sites  under  investigation  are  given  in  the  site  specific  section  of  this  task. 

c.  Each  veil  shall  be  developed  as  soon  as  practical  after 
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INSTAI  !  AT ' r  N  RESTORATION  FROGRAM 
PHASE  II  (S/A'-El )  -  a  -NY  FE  HATION/QUANT  IFLCA  f  I  ON 
AIR  PORCE  •  !  .vT  4  rT  VORTH  TEXAS  * 

I.  DESCRIPTION  OF  VORK 

The  overall  objective  of  the  Phase  II  investigation  is  to  define  the 
.  ugnitude,  extent,  direction  and  rate  of  movt...ent  of  identified  contaminants.  A 
'.di'’S  of  staged  field  investigations  may  be  required  to  meet  this  objective. 

Tbe  -on t ■  ><: tor  shall  determine  any  additional  investigations  required  beyond 
t!.;s  -f^e,  including  an  estimate  of  costs. 

The  purpose  of  this  task  is  to  conduct  a  contaminant  source  investigation  at 
Air  Force  Plant  4  to  determine:  (1)  the  presence  or  absence  of  contamination 
within  the  specified  areas  of  the  field  survey;  (2)  if  contamination  exists,  the 
potential  for  migration  in  the  various  environmental  media;  (3)  the 
extent/magnitude  of  contamination  on  the  Air  Force  Plant  4  property;  and  (4) 
potential  environmental  consequences  and  health  risks  of  migrating  contaminants 
based  on  state  or  federal  standards  for  these  contaminants. 

Ambient  air  monitoring  of  hazardous  and/or  toxic  material  for  the  protection 
of  contractor  and  Air  Force  pei  sor.nel  shall  be  acco  ipl  i  shed  when  necessary, 
e-  pecially  during  drilling  operations. 

The  -hose  I  LAP  Report  and  the  Hargis  &  Associates  ’Interim  Process  Report 
Tr.v  -‘St.  ’  gu  t  i  e’is  of  Subsurface  Cuiiditions  US  Air  Force  Plant  No.  4  Fort  Worth, 

T e •  * s "  (both  tailed  under  suparate  cover)  provide  background  and  description  of 
the  sites  and  investigation  area  for  this  task.  To  accomplish  this 
iavn-st  i  cation  the  contractor  shall  take  the  following  actions: 

A.  General 

1.  Well  Installation: 

a.  Each  borehole  shall  be  drilled  in  ."net".!  .r?  .  ’  th  ‘.SiM 

procedures.  Veil  construction  shall  be  in  ac.ordi.ice  with  ,.t  '  rte  state 

regulations.  State  concurrence  with  lethod  of  -ell  const. net  5  n  hail  be 
documented  in  the  draft  and  final  reports.  All  veil  i  > s tal i at  tons  cball  be 
under  the  approval  and  supervised  by  a  geologist  or  hyd rc geo1 eg i s t  certified  by 
the  American  Institute  of  Professional  rjol'g;cts  (A'rO)  or  • qui valent 
organization.  Final  site  selection  ^hall  he  root  <j  ;ra  ted  :  *  h  G,  u-ral  Ey  .  a  :i  cs 
facility  personnel  to  avoid  interferences  with  existing  utilities  and  traffic 
pa  t  terns . 

b.  Install  a  maximum  of  fwen ty- three  (2  3)  boreholes  for  a  total  of 
1220  linear  feet.  A  maximum  of  fourteen  (14)  boreholes  shall  be  (Depleted  as 
ground  water  monitor  velxs  for  a  total  of  930  linear  feet.  The  exact 
location,  depth  of  boreholes  and  number  of  boreholes  for  each  site  shall  be 
determined  in  the  field  by  the  contractor  in  consultation  with  the  Air  Force 
project  manager.  The  approximate  locations  and  number  of  boiings  and  wells  for 
sites  ur.der  investigation  are  given  in  the  site  specific  section  of  this  task. 

c.  r.v:h  well  shall  be  developed  .is  soon  as  protical  after 


r ; -plcrt  ion  by  bloving  with  air  and  pumping  or  by  using  a  bailer.  Veil 
development  shall  proceed  until  the  discharge  water  is  clear  and  f;r-e  of 
^  ii-c.nt  to  the  fullest  extent  practical. 

di  Field  permeability  tests  shall  be  performed  in  accordance  with 
AS7M  procedures. 

e.  Hollov  stem  auger  techniques  shall  be  used  to  install  bor-.ho’os 
and  monitoring  wells  in  the  upper  mne  (alluvium)  to  allow  the  collection  of 
split-spoon  samples.  Split-spoon  samples  shall  be  collected,  containerized, 
described  and  logged  at  5  ft  intervals  or  at  stratum  charges.  Samples  to  be 
analyzed  chemically  (per  para  3.)  shall  be  capped,  frozen  and  package  for 
over-night  shipment  to  the  appropriate  laboratory.  Two  split-spoon  ca~ples  from 
>rach  veil/borehole  shall  be  selected  based  on  color,  odor,  and  organic  vapor 
analysis  (OVA)  and  analyzed  per  Table  2,  Atch  2.  At  a  minimum  a  soil  sample 
from  the  water  table  interface  and  one  additional  core  from  each  boring  shall  be 
submitted  for  laboratory  analysis.  The  additional  core  should  be  from  the  zone 
judged  to  be  the  most  contaminated,  based  on  sample  gas  analysis,  color,  odor, 
etc. 

f.  Veils  shall  be  constructed  and  located  in  a  manner  vhich  will 
allow  their  use  in  aquifer  pumping  tests,  ground  water  recovery  operations  or 
other  “uture  uses. 

g.  Air  rotary  methods  shall  be  used  for  drilling  monitor  wells  into 
the  Paluxy.  Sp-rial  precautions  shall  be  taken  to  ensure  that  contaminants  are 
not  introduced  '.nto  the  Paluxy  during  drilling  or  as  a  result  of  migration 

eie  v.d  the  bur-lole  after  well  installation. 

h.  PVC  flush  joint  casing  and  PVC  commercially  manufactured  screen 
shall  te  used  for  all  monitor  veils.  Use  only  screw  type  joints.  Schedule  -0 
PVC  shall  be  used  for  upper  zone  wells  and  schedule  30  rVC  for  Paluxy  veils  and 
any  well  over  100  feet  deep.  The  screen  length  shall  be  sufficient  to  penetrate 
the  aquifer  of  interest. 

i.  All  wells  shall  be  fitted  with  a  3  foot,  protective  steel  casing 
and  locking  cap  with  lock.  Three  iron  protective  p’p'-s  ''all  he  installed 
around  the  veil  for  further  p'rotoction  in  areas  accessible  by  vehicles.  Avoid 
wells  in  traffic  areas  when  possible;  when  necessary  install  with  flush  mounted 
covers  painted  for  corrosion  control  and  visibility. 

j.  Each  veil  shall  receive  a  filter  pa'k,  bn.tcnite  seal  -ad  have 
the  annular  space  grouted  to  the  surface.  The  gravel  pack  shall  he  placed  at  a 
controlled  rate  to  preven t  bridging.  A  bentonite  seal  shall  be  placed  above  the 
gravel  pack  and  the  rest  of  the  annular  space  filled  with  bentonite/cement  grout 
to  the  land  surface. 

k.  Grouting  shall  be  done  "sing  a  tremie  pipe  to  assure  the  entire 
filling  of  the  annular  space  in  one  operation.  No  pumping  or  other  develop Tnt 
operation  shall  be  permitted  until  the  grout  has  cured. 

l.  Contaminated  water  from  boreholes  and  monitoring  wells  shall  be 
containerized  for  proper  disposal  or  treated  on  site  per  General  Dynamics 
agreements.  These  conditions  may  occur  during  well  development,  purging  .'..id 
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during  pumping  tests. 

a.  Survey  elevations  of  all  nevly  installed  '"'it  ri.g  v?l ’s  vith 
repect  to  a  U.S.G.S.  Bench  Mark,  (if  available)  near  the  Plant  to  ..n  a.  cur  \cy 
of  0.05  feet.  *  Horizontally  locate  the  new  wells  to  an  accuracy  of  1  foot  and 
record  on  site  naps. 

n.  Veil  placement  shall  be  coordinated  with  the  proposed  P.^r.edial 
Action  Plan  as  it  develops. 

o.  Obtain  any  necessary  State  or  local  drilling  permits. 

2.  The  contractor  shall  monitor  all  exploratory  veil  drilling  and 
borehole  operations  with  an  OVA  instrument  to  identify  potential  generation  of 
hazardous  and/or  toxic  materials.  In  addition,  the  contractor  shall  monitor 
drill  cuttings  for  discoloration  and  odor.  During  drilling  operations,  if  soil 
cuttings  are  suspected  to  be  hazardous  (based  on  OVA  measurement,  odors,  or 
discoloration),  the  contractor  shall  place  them  in  proper  containers  and  test 
them  for  EP  Toxicity,  Ignitibility  or  organics  (EPA  Method  624)  as  appropriate. 
C’.r, tair.er ized  hazardous  wastes  shall  be  turned  over  to  General  Dynamics  for 
disposal.  Drums  shall  be  labeled  in  accordance  with  the  General  Dynamics  plant 
hazardous  waste  identification  system.  Results  of  this  monitoring  shall  be 
'nei-'ded  in  boring  logs. 

3.  Sampling  and  Analysis 

a.  All  water  samples  collected  shall  be  analyzed  on  site  for  pH, 

r  ,,._'..ture,  and  the  specific  conductance.  Sampling,  maximum  holding  ti~e,  and 
p  r  *Lvation  of  samples  shall  strictly  “comply  vith  the  following  references: 
Standard  Methods  for  the  Examination  of  Vater  and  Vastevater,  current  edition; 
A.VM,  Section  11,  Vater  and  Environmental  Technology;  Methods  for  Organic 
r:,.  air a 1  Analysis  of  Municipal  and  Industrial  Vastevater,  EPA-600/4-S2-G57 ;  and 
Methods  for  Chemical  Analysis  of  Waters  and  Vastes,  EPA  Manual  600/4-79-020. 

All  chemical  analyses  (water,  sediment  and  soil)  shall  meet  the  required  limits 
of  detection  for  the  applicable  EPA  method  identified  in  Table  1,  Attachment  1. 

b.  Locations  where  vater,  soil,  or  s  dir.ant  s.-.  -pies  ire  r.*V.;n  .-hall 
he  surveyed  and  marked  where  possible  vith  a  parnanenet  -arVer,  -ad  the  location 
documented  on  a  project  site  map. 

c.  Split  all  vater,  sediment  and  soil  samples  as  part  of  the 
contractor's  specific  Quality  Assurance/Quality  Control  (QA/QC)  protocols  end 
procedures.  One  set  of  samples  shall  be  analyzed  by  the  contractor.  The  other 
set  of  samples  shall  be  forvarded  for  analysis  through  overnight  delivery  to: 

USAF0E3L/SA 

Bldg  140 

3rock-s  AF3  TX  78235 

The  samples  sent  to  the  USAFOERL/SA  shall  be  accompanied  by  the 
following  information: 

(1)  Purpose  of  sample  (analyte) 

(2)  Installation  name  (base) 


C-L0 


"V  V'  \  V  »„  *,  *, 


am; 


(3)  Sample  number  (on  containers) 

(4)  Source/location  of  sample 

(5)  Contract  Task  Numbers  and  Title  of  Project 

(6)  Method  of  collection  (bailer,  suction  pump,  air-lift  pump  etc.) 

(7)  Volur.es  removed  before  sample  taken 

(8)  Special  Conditions  (use  of  surrogates,  filtering,  etc.) 

(9)  Preservatives  used,  especially  any  nonstandard  types. 

This  information  shall  be  forvarded  with  each  sample  by  properly 
completing  an  AF  Form  2752  (copy  of  form  and  instructions  on  proper  completion 
mailed  under  separate  cover).  In  addition,  copies  of  field  logs  documenting 
sample  collection  parameters  should  accompany  the  samples. 

Chain-of-custody  records  for  all  samples,  field  blanks,  and  quality 
ccntrol  duplicates  shall  be  maintained.  The  records  shall  be  appended  to  the 
final  report. 

d.  Vater  levels  shall  be  measured  at  all  monitoring  veils  to  the 
nearest  0.01  feet  as  feet  belov  the  top  of  the  casing  elevation.  Record 
elevations  as  mean  sea  level  (MSL). 

e.  All  veils  shall  be  purged  prior  to  campling  to  ensure  that  fresh 
formation  vater  is  collected.  Purging  shall  proceed  until  at  least  three  veil 
vol'mes  of  vater  have  been  displaced  or  until  pH,  temperature,  and  specific 

r  "d  stance  stabilize.  If  vater  flcv  to  the  veil  is  too  lev  or  recharge  too 
slov  to  m..-et  the  above  conditions,  the  contractor  shall  document  the  number  of 
volum.-s  purged  and  sample  in  the  cost  practical  manner  to  get  a  representative 
s -m.ple.  All  -a-pling  in  the  upper  zone  shall  be  conducted  using,  2-inch 
stainless  steel  Kemmerer  sampler,  teflon  bailer,  or  PVC  bailer.  Sampling  in  the 
Paluxy  hall  be  done  vith  a  dedicated  pump  installed  in  each  veil. 

f.  Second-column  confirmation  shall  be  required  vhen  volatile  organics 
(VOC)  as  determined  by  EPA  Methods  601,  602,  3010,  and  8020  exceed  detection 
limits  in  Table  1,  Atch  1.  Second  column  confirmation  shall  be  conducted  on  a 
maximum  of  25X  of  the  samples  collected  for  these  analyses.  Total  nu~ber  of 
samples  for  these  VOCs  in  Table  1,  Atch  1  include  those  confirmation  analyses. 
Report  all  procedures  and  conditions  used.  Do  not  report  numbers  unless 
confirmed  by  both  columns;  then  only  report  the  first  column  results. 

g.  Analyze  an  additional  10£  of  all  samples,  for  each  parameter,  for 
quality  control  purposes.  These  shall  include  the  columns  used,  conditions,  -md 
the  tvo  different  retention  times  for  major  components,  (replicate, 
intralaboratory,  and/or  interlaboratory  analysis  and  blanks),  as  indicated  in 
Table  1,  Atch  1.  Include  all  quality  control  data  in  draft  and  final  report. 

An  example  summary  table  vill  be  forvarded  under  separate  cover. 

h.  Ground-water  elevations  shall  be  measured  at  three  points  i  time  on 
all  veils.  One  measurement  shall  be  taken  vhen  the  veil  is  developed,  a  second 
vhen  the  sample  is  obtained  and  the  third  approximately  one  month  after 
sampling.  Measurements  shall  be  referenced  to  an  established,  surveyed 
mark-point  on  the  top  of  the  veil  casing. 

i.  Flov  conditions  shall  be  documented  for  all  sur face-vater  sampling. 
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j.  Veils  shall  be  sampled  all  at  once  rather  than  sampling  Individual 
veils  as  they  become  available. 

4.  All  sanpling  equipment  shall  be  decontaminated  prior  to  use  betwei-n 
samples,  and  between  sampling  locations,  to  avoid  cross  contamination. 

Equipment  shall  be  thoroughly  vashed  vith  a  laboratory-grade  detergent  folloved 
by  clean  water,  solvent  (methanol)  and  distilled  water  rinses.  Sufficient  time 
shall  be  allowed  for  the  solvent  to  evaporate  and  for  the  equipment  to  dry 
completely.  The  monofilament  line  or  steel  wire  used  to  lover  bailers  into  the 
well  shall  be  dedicated  to  each  well  or  discarded  after  each  use.  The 
calibrated  water  level  indicator  for  measuring  well  volume  and  fluid  elevation 
must  be  decontaminated  before  use  in  each  well. 

5.  The  drilling  rig  and  tools  shall  receive  thorough  initial  cleaning 
and  be  decontaminated  after  each  borehole.  As  a  minimum,  drill  bits  shall  be 
steam  cleaned  after  each  borehole  is  installed.  Drilling  shall  progress  from 
the  least  to  the  most  contaminated  areas,  if  possible. 

6.  Field  data  collected  for  each  site  shall  be  plotted  and  mapped..  The 
nature,  magnitude,  and  potential  for  contaminant  flow  within  each  zone  to 
receiving  streams  and  groundwaters  shall  be  estimated.  Upon  completion  of  each 
sampling  and  analysis  effort,  the  data  shall  be  tabulated  in  the  next  R&D  Status 
report  as  specified  in  item  VI,  sequence  1  below. 

7.  Determine  the  areal  extent  of  the  sites  by  reviewing  available 
aerial  photos  of  the  base,  both  historical  and  the  most  recent  panchromatic 
infrared. 

B.  In  addition  to  items  delineated  in  "A."  above,  conduct  the  following 
specific  actions  at  the  indicated  sites  on  AF  Plant  4  : 

S 

1.  General 

a.  Numerous  sites  are  under  active  study  by  Hargis  &  Associates  for 
General  Dynamics  and  ace  summarized  in  "Interim  Progress  Report  Investigation  of 
Subsurface  Conditions  US  Air  Force  Plant  No.  4  Fort  Vorth  Texas,  Vol.  I  -  VI". 


b.  Obtain,  review  and  analyze  the  reports  of  ongoing  studies 
currently  being  conducted  by  Hargis  S  Associates  for  General  Dynamics.  Geologic 
and  groundwater  elevation  data  shall  be  analyzed  to  define  the  hydrogeologic 
renditions  at  the  site.  Ground-water  quality  data  shall  be  analyzed  to 
determine  any  statistical  relationships  within  and  among  the  various  veils  and 
their  relationship  to  regulatory  standards  as  well  as  public  health  and  welfare. 

c.  Integrate,  to  the  maximum  extent  possible,  any  previous  results 
from  the  General  Dynamics  study  performed  by  Hargis  &  Associates. 
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d.  The  feasibility  of  utilizing  hydrogeologic  models  to  predict 
water  levels  and  solute  transport  shall  be  evaluated  for  each  site. 

e.  Analytical  data  developed  previously  by  Hargis  5,  Associates  as 
well  as  the  above  results  shall  be  used  to  develop  remedial  action  alternatives 
where  possible.  At  least  tvo  options  shall  be  identified  for  each  site.  A 
conceptual  description  for  each  option  shall  include: 


I 


a. 

Engineering  considerations 

b. 

Environmental  impacts  and  means  of  mitigation. 

c. 

Reliability  and  implenentabili ty 

d. 

Operation  and  maintenance  requirements 

e . 

Off-site  disposal  needs 

f. 

Safety  considerations 

2 .  Site  1 , 

Landfill  1 

a. 

existing  veils 

Ground-vater  samples  shall  be  collected  at  the  folloving 
shovn  in  Figure  1,  Atch  3: 

HM- 

-MO, 

,18,  20,62,63  and  P-4,7  as  veil  as  one  nev  veil  being 

installed  by  General  Dynamics.  These  samples  shall  be  analyzed  for  Volatile 
Organic  Compounds  (VOC),  Base  Neutral  &  Acid  Extractable  Compounds  (B/N),  and 
heavy  metals  per  Table  2,  Atch  2. 

b.  French  drains  number  1  and  2  and  the  drain  pipe  shall  be  sampled 
c-nd  analyzed  for  VOC,  3/N,  and  heavy  netals  per  Table  2,  Atch  2. 

c.  Surface  vater  samples  shall  be  collected  at  the  creek  seep  as 
veil  as  creek  locations  C-1,2,3,4,5  and  St-5  outfall.  All  samples  shall  be 
analyzed  for  VOC, 3/N,  and  heavy  netals  per  Table  2,  Atch  2. 

d.  Determine  the  effectiveness  of  the  recently  installed  lines  in 
the  storm  drain  at  ST-S  outfall  in  preventing  release  of  contaninants  to  the 
creek . 


3.  Site  3,  Landfill  3 

a.  Conduct  geophysical  profiles  (electromagnetic)  to  determine  the 
horizontal  extent  of  subsurface  contamination,  if  present.  Evaluate  the  data  to 
determine  if  soil  borings  are  needed  to  place  the  site  onto  category  1,  2,  for 

3. 


b.  Drill  one  (1)  borehole  dovr.gradiont  (Figure  1)  into  the  upper 
Paluxy  to  a  depth  of  150  feet.  Complete  the  borehole  as  a  ground-vater  monitor 
veil  screened  in  the  upper  sand  unit. 

c.  Collect  one  ground-vater  sample  and  analyze  for  VOC,  3/N,  and 
heavy  metals  per  Table  2,  Atch  2. 

d.  Ground-vater  samples  shall  be  collected  at  the  folloving 
existing  veils  shovn  in  Figure  1,  Atch  3: 

HM-39, 38, 21, 37, 27,26, 36, 35, 34 
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Each  sample  shall  be  analyzed  for  VOC,  3/N  and  heavy  metals  per  Table  2, 

Atch  2. 

4.  Site  12,  Chrome  Uaste  Pit  3 

a.  Conduct  post  closure  monitoring  at  previously  installed  veils  to 

include: 

HM-30, 16, 15, 45, 17, 32,13, 41  and  P-2 

Fach  sample  for  the  above  veils  shall  be  analyzed  for  VOC,  B/N  and 
heavy  metals  pex  Table  2,  Atch  2. 

5.  Site  17,  Former  Fuel  Storage  Site 

a.  Sample  the  two  existing  wells  (HM-8,14)  and  analyze  for  HC  Fuels 

(Figure  2,  Atch  4)  per  Table  2,  Atch  2.  p  :  -• 

b.  Observe  well  HM-8  for  existence  of  a  fuel  lense  and  determine 
the  thickness  if  such  a  lens  exists  on  the  water  table. 

c.  Drill  one  additional  borehole  and  complete  as  a  ground-water 
.tonitoring  well  (maximum  of  40  feet  deep).  Screen  at  the  water  table.  Analyze 
one  water  sample  and  three  (3)  soil  samples,  for  HC -fuels  per  Table  2,  Atch2. 

d.  If  fuel  is  detected  in  the  upper  zone  ground  water,  prepare  a 
D‘.  edial  Action  Plan  addressing  alternatives  (Item  VI,  Seq  4). 

6.  Site  2,  Landfill  2 

a.  Conduct  geophysical  profiles  (electromagnetic)  to  determine  the 
horizontal  extent  of  subsurface  contamination,  if  present.  Evaluate  data  to 
determine  if  soil  borings  are  needed  to  place  the  site  into  category  1,2,  or  3. 

b.  Install  one  dovngradient  paluxy  borehole  to  a  depth  of  150  feet 
and  complete  as  a  ground-water  monitor  veil  crrr.v.ed  in  the  up-  or  '•'Mid  unit. 

c.  Obtain  ground-water  samples  and  analyze  for  VOC,  B/N,  and  heavy 
metals  per  Table  2,  Atch  2. 

d.  Ground-water  samples  shall  be  collected  at  the  following 
existing  veils  shown  in  Figure  2,  Atch  4: 

HM-2 ,  22,  40,  42,  43,  44,  46 

and  analyzed  for  VOC,  B/N,  and  heavy  metals  per  Table  2,  Atch  2. 

7.  Site  4,  Landfill  4 

a.  Install  one  upper  zone  borehole  to  a  depth  of  40  feet  and 
complete  as  a  ground-water  monitoring  well.  Collect  and  analyze  one  water 
sample  and  two  (2)  soil  samples  for  VOC,  B/N,  and  heavy  metals  per  Table  2, 

Atch  2. 


b.  Install  one  dovngrad 1 ent  paluxy  borehole  to  a  depth  of  150  feet 
-.id  complete  as  a  ground-water-monitor  veil  screened  in  the  upper  -and  unit, 
'‘brain  ground -water  samples  and  analyze  for  VOC,  3/N,  and  heavy  metals  per  Table 
2,  A  t : h  2. 

c.  Ground-water  samples  shall  be  collected  at  the  following 
existing  wells  shown  in  Figure  2,  Atch  4: 

HM-5,9 

arid  analyze  for  VOC,  B/N,  arid  heavy  metals  per  Table  2,  Atch  2. 

8.  Zone  1,  Including:  Site  13,  Die  Pits;  Site  11,  Chrome  Pit  2;  Site  8, 
Fire  Department  Training  Area  5  (PDTA  5). 

a.  Ground-water  samples  shall  be  collected  at  the  following 
existing  wells  adjacent  to  the  excavated  die  pits  as  shown  in  Figure  3,  Atch  5: 

HM-11 , 12 ,24,25,28, 60 ,77  ■  • 

P-1 

b.  Analyze  each  of  the  above  samples  for  VOC,  B/N,  and  heavy  metals 
per  Table  2,  Atch  2.  In  addition,  analyze  samples  for  FDTA  5  (Hm-77)  for  HC 
fuels  ar.d  oil  &  grease. 

c.  Drill  an  upper  zone  boiehole  to  a  depth  of  40  feet.  Collect  and 
analyse  t-o  oil  •;?.  pies  for  VOC,  3/N,  .aid  heavy  metals  per  Table  2,  Atch  2. 

9.  Site  15,  Fuel  Saturation  Area  2  (FSA  2) 

a.  Collect  one  water  sample  from  the  existing  monitoring  well 
(HM  30)  and  analyze  for  HC  Fuels  and  VOC  per  Table  2,  Atch  2. 

b.  Observe  the  well  for  existence  of  a  fuel  lens  and  determine  the 
thickness  if  such  a  lens  exists  on  the  water  table. 

c.  Drill  three  (3)  boreholes  to  an  average  d.-^th  of  10  f  et  (total 
of  90  linear  feet)  along  the  length  of  the  buried  fuel  line.  ‘  -.a by  :e  three  (3) 
soil  samples  from  each  borehole  (based  on  color,  otdor,  or  OVA  analysis  for  HC 
fuel  &  VOC  per  Table  2,  Atch  2. 

d.  If  fuel  saturation  occurs  at  this  site,  pr-p are  a  T>-  d^al 
Action  Plan  (item  VI.,  Seq.  4)  addressing  alternatives  for  mitigating  the 
problem. 

10.  Site  20,  Vastewater  Collection  Basins 

a.  Drill  one  upper-zone  borehole  directly  north  and  dovr.gradient  of 
the  basins  near  the  process  building  to  a  depth  of  40  feet  and  complete  as  a 
ground -wa t er-mon i tor  well. 

b.  Collect  one  water  sample  and  two  soil  samples  and  analyze  for 
VOC,  Oil  &  Grease,  HC  Fuels,  and  heavy  metals  per  Table  2,  Atch  2. 
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c.  Collect  ground  water  sa"ples  at  the  following  existing  wells 
' L  ■'  vn  in  Figure  3,  Atch  5: 

HM-31 ,  47,  69,  70 

Each  sample  shall  be  analyzed  for  VOC,  Oil  &  Grease,  HC  Fuels,  and 
heavy  metals  per. Table  2,  Atch  2. 

d.  Determine  the  location  and  depth  of  the  buried  sanitary  and 
industrial  waste  lines.  Determine  the  need  for  sampling  soil  along  their  length 
based  cn  findings  in  items  10. a.  through  10. c. 

11.  Site  16,  Fuel  Saturation  Area  3  (r'SA  3) 

a.  Collect  one  water  sample  from  the  existing  monitoring  veil 
("m  73)  and  analyze  for  HC  Fuels  and  VOC  per  Table  2,  Atch  2. 

b.  Observe  the  veil  for  existence  of  a  fuel  1  .is  and  determine  the 
thic’-  less  if  such  a  lens  exists  on  the  vater  table. 

c.  Review  results  of  on-going  studies  to  determine  the  areal  extent 
of  saturation.  Coordinate  vith  the  on-going  interim  F.^.-.edial  Metier.  Program. 

12.  Site  9,  FDTA  6 

a.  Collect  six  (6)  soil  samples  by  hand  angering.  Select  one 
(1_)  soil  sample  from  each  auger  core  based  on  color,  odor,  or  organic  vapor 
readings.  Collect  one  ground-vater  sample  from  P-3  (Figure  4,  Atch  6). 

Analyze  samples  for  VOC,  B/N,  oil  &  grease,  and  HC  Fuels  per  Table  2,  Atch  2. 

b.  The  auger  coreholes  shall  be  grouted  to  the  land  surface  upon 
completion  of  sampling. 

13.  Site  6,  FDTA  3 

a.  Check  existing  veil  (HM-33,  Figure  2,  Atch  4)  for  a  fuel  lenses 
on  the  water  table  in  the  borehole. 

b.  Convert  the  existing  soil  boring  (  ‘  ex  of  4_0_U.n  :ar_  f_t )  to  a 
g^o .  nd-water  ...onitor  veil  screened  in  the  upper  cone.  Collect  one  g;  ound-water 
sample  and  analyze  for  VOC,  HC  Fuels,  and  Oil  &  Grease  r>er  Table  2,  At^h  2. 

c.  Collect  one  ground-vater  sample  firm  existing  veil  HM-33  and 
analyze  for  Oil  &  Grease,  VOC,  and  HC  Fuels  per  Table  2,  Atch  2. 

14.  Site  7,  FDTA  4 


a.  Determine  the  location  of  the  old  fire  training  area  by 
conducting  a  soil-gas  survey  vith  a  maximum  of  60  probes  traversing  the  area. 


b.  Collect  one  ground  voter  sample  and  analyze  for  VOC,  Oil  & 

0  .  .  ,  and  HC  Fuels  per  Table  2,  Atch  2. 

15.  Site  18,  Solvent  Lines 

a.  Drill  one  dovngradient  upper  zone  borehole  (Figure  5,  Atch  7)  to 
a  depth  of  40  feet  at  a  location  determined  from  existing  data  collected  on  the 
veils  installed  by  General  Dynamics.  Collect  two  soil  samples  and  analyze  for 
Xylene,  Oil  &  Grease,  and  methyl  ethyl  keytone  (MtK)  per  Table  2,  Atch  2. 

b.  Complete  the  borehole  3S  a  ground-vater-moni tor ing  veil. 

Collect  and  analyze  samples  for  oil  &  grease,  xylene,  and  HEK  per  Table  2,  Atch 

2. 

c.  Collect  ground-vater  samples  from  HM-72,73,74,  and  75. 

Analyze  each  sample  for  xylene,  oil  &  grease, and  MEK  per  Table  2,  Atch  2. 

16.  Site  10,  Chrome  Pit  1 

a.  Locate  the  disposal  pit  (Figure  3,  Atch  5)  and  drill  one  upper 
zone  borehole  to  a  depth  of  40  ft.  Collect  tvo  soil  s.-.-ples  and  analyze  for  VOC 
and  chromium  per  Table  2,  Atch  2.  Coordinate  closely  vi th  General  Dynamics 
personnel  to  minimize  product ion/vork  delays  <ind  cost  of  relocating  process 

equ i pmen t . 

b.  The  borehole  shall  be  completed  as  a  g.c  jr.d -vater  cnitoring 
veil.  Collect  one  vater  sample  and  analyze  for  VOC  and  chromium  per  Table  2, 

A  t  c  h  2 . 

c.  Collect  one  sample  from  existing  veil  HM-48  as  veil  as  tvo  nev 
.-ells  to  be  installed  by  General  Dynamics  and  analyze  for  VOC  and  Chromium- per 
Table  2,  Atch  2. 

17.  Site  5,  FDTA  2 

a.  Collect  ground -vater  samples  at  existing  onitoriog  .ells  HM-19, 
49,  50,  51,  65,  66,  and  76  (Figure  1,  Atch  3). 

b.  Analyze  s  mples  for  VOC,  oil  &  grease,  and  HC  riels  per  Table  2, 

Atch  2. 

c.  Conduct  a  geophysical  profile  (electro  ^..etic)  of  the  area  to 
determine  extent  of  any  hydrocarbon  plume. 

18.  Site  14,  Fuel  Saturation  Area  1  (FSA  1) 

a.  Install  one  borehole  in  the  upper  zone  to  a  depth  of  2  feet 
belov  the  vater  table  (maximum  depth  of  40  feet)  per  ligure  1,  Atch  3. 


b.  Collect  tvo  soil  samples  and  one  vater  sample  and  analyze  for  HC 


Fuels  per  Table  2,  Atch  2. 

c.  Collect  groundwater  samples  from  the  existing  wells  '-M-53,  55, 

?  6m,  6u  and  analyze  for  HC  Fuels  per  Table  2,  Atch  2. 

* 

d.  Observe  the  monitor  veils  for  a  fuel  lense  and  measure  the 

thickness. 

e.  Coordinate  with  on-going  interim  Remedial  Action  Project. 

19.  Ambient  Monitoring 

Collect  ground-water  samples  from  the  following  existing  wells: 

HM-29,-  52,  54,  56,  57,  58,  59,  61,  64,  79,  81 
P-  5u,  5m,  tOu,  10m,  9u,  9m,  llu,  11m 

and  analyze  for  VOC,  B/N,  Oil  &  Crease,  HC  Fuels,  heavy  metals, 
and  chromium  per  Table  2,  Atch  2. 

20.  Fast  Parking  Lot 

Collect  ground-water  samples  from  HM  68,  _71,32  and  P  Bu,  Bra 
and  analyze  for  VOC,  B/N,  Oil  &  Grease,  HC  Fuels,  chromium,  and  heavy  metals 
per  Table  2,  Atch  2. 

21.  Fuel  Storage  Tank 

Collect  one  ground-water  sample  from  HM-23  (Figure  2,  Atch  4  )  and 
analyze  for  oil  &  grease  and  HC  Fuels  per  Table  2,  Atch  2. 

22.  Lake  Worth  Monitor  Veils 

a.  Install  one  (1)  borehole  along  the  northern  area  of  the  Plant 
that  borders  Lake  'Worth  (Fig  4,  Atch  6  and  Fig  5,  Atch  7.)  The  borehole  shall 
be  drilled  into  the  Paluxy  Formation  to  a  maximum  d»-pth  of  100  feet. 

b.  The  borehole  shall  be  completed  as  a  grcund-va ter-moni tor ing 

veil.  Collect  two  water  samples  (one  month  apart). Fach  sample  shall  be 

analyzed  for  VOC,  B/N,  and  heavy  metals  per  Table  2,  Atch  2. 

23.  Vhite  Settlement  Ground -Vater-Pumping  Effects 

a.  Review  data  on  pumping  records  and  projected  water  demands  for 
the  city  of  Vhite  Settlement. 

b.  Review  historical  records  on  Paluxy  wells  at  Plant  4, 
hydrogeologic  and  water  quality  data  developed  during  ground-water 
investigations  conducted  by  General  Dynamics,  as  well  as  geologic  data  on  the 
thickness,  character,  and  extent  of  the  Goodland  Limestone  and  Valnut 
Formations. 
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aters  on  ground  water  flow 


C 

I 

V 
% 

V 

s. 

I 


\ 

\ 

I 


.  ** 


C 

4 

s 

•J 

v 

"j 


V 

\r 


I 


V 

o 

o 

o 

> 


c.  Evaluate  the  impact  of  the  .'.love  pi  ra¬ 
in  the  Paluxy  near  AF  Plant  4. 

d.  Determine  the  direction  of  ground  vater  flow  in  the  Paluxy  and 
the  zone  of  influence  of  the  Vhite  Settlement  wells. 

24.  Nuclear  Aerospace  Research  Facility  (NARF) 

a.  Samples  of  soil  and  vater  shall  be  collected  and  analyzed  to 

c o n f i r m _t he_ g *- ^ t nee  or  a bsence  of  radi oactive  m aterial  (RAM)  o n  th e  surface  and 
subsurface  of  the  former  reactor  locations  as  well  as  the  old  aircraft 
decontamination  ar e 

b .  Drill  three  (3)  boreholes  in  the  area  of  the  original  reactor 
pi  t  s  (Figure  4,  Atch  6)  to  a  depth  of  20  feet  (total  of  60  linear  feet)  and 
complete  one  as  a  ground  vater  monitor  well.  Split  spoon  samples  shall  be 
taken  at  two  (2)  foot  intervals  (total  of  30  samples)  and  analyzed  for  alpha, 
beta,  and  gamma  radionuclides  per  Table  2,  Atch  2.  Each  core  section  shall  be 
blended  prior  to  analysis  to  insure  characterization  of  the  complete  core 
section. 


Cj.  Collect  ground-water  samples _ from  HM-83,34,  85  and  this  new 

well  (total  of  4  samples )  and  analyze  for  VOC,  3 /  N heavy  metals,  o i  1 
grease,  RAH  and  HC  Fuels  per  Table  2,  Atch  2. 

d .  Research  past  analytical  data  from  wells  at  Plant  4  a. id  Vhite 
Sett  l_e_  ien  t  for  rad  i  oroclide  results  during  the  NARF  operations  peri  od  .  _  Include 
any  J  i  r.di  n  g  s_  in  _t  he  final  report. 

e_^  _  Coord  in ate  all  studies  at  this  site  with  the  Heal t  h  Physics 
s t aff  at  General  Dynamics  and  the  OEHL  ?0C  to  ascertain  exact  locations  of  past 
opera  t ions ■ 


25.  Fuel  Test  Area,  Bldg  21: 


a. Install  a  maximum  of  five  (5)  ^oil  borings  at  an  average  depth 

of  4Q  feet  (200  ft)  per  Figure  4j Atch  6.  Select  two  (2)  soil  sa  pl-.s  from 

each borehole  (10  samples)  based  on  appearance  and  odor  and  analyze  cor  o i 1  ^ 
grease  a nd  HC  Fuel s  per  Table  2 ,  Atch  2 . 


b. _ Complete  three  (3)  bo r ings 

( total  of  120  linear  feet)  and  collect  one 
of  3  samples).  Each  sample  shall  be  analy 


as  g round- _yn. t e_r  _ o n_i  t oring  veils 
w at e r  'am pie  fro m  ea ch _ well  (t o tal 
zed  for  oil  &  grease  and  HC  Fuels 


d.  Collect  eight  ■ji  ab  samples  and  one  3-hcur  h.  ’.nd -c- .  - ;os i  * ed  , 
sur'ace-water.  sample  from  ou  t  tall  ~001  'and"  analyze  for  o~ij~&  gr  •.--e‘,  'HC' Fuels, 
had  vOC  per  Table  2 ,  Atch  2 .  7 


26.  Field  Technical  Operations  Plan  (TOP) 


The  contractor  shall  develop  a  detailed  technical  field  operations 
plan  (specified  in  sequence  7,  item  VI  belov)  based  on  the  technical 
requirements  specified  in  this  task  description.  This  plan  shall  be  explicit 
with  regards  to  field  procedures.  It  shall  include  but  is  hot  limited  to  field 
decontamination  operations,  health  and  safety  procedures,  sampling  protocol, 
veil  purging  requirements,  disposal  procedures  for  pumped  or  bailed  vater, 
closure  procedures  for  abandoned  veils,  QA/QC  field  procedures,  updated  field 
schedule,  specific  field  permeability  tests  to  be  performed,  and  etc.  The 
format  is  forwarded  under  separated  cover.  Applicable  data  listed  in  sequence 
1 9,  item  VI  belov,  shall  be  used  in  plan  preparation. 


27.  Veil  Abandonment 


a.  The  contractor  shall  abandon  the  boreholes  not  finished  as 
grov’.r.d  water-monitor  wells  as  if  contamination  is  present  (pressure  grout  from 


bottom  to  top  vith  cement  gr-'ut). 


b.  The  contractor  shall  evaluate  available  well  abandonment 


techniques  for  ground  vater  monitor  wells  installed  at  Air  Force  Plant  4  for 


this  tusk.  This  evaluation  shall  consider  that  these  wells  vill  be  abandoned  at 
some  future  date  after  the  study  objectives  have  been  met  and  there  is  no  longer 
a  need  for  -oni tor  veils.  The  contractor  shall  recommend  a  candidate  method(s) 
or  technique  to  apply.  The  actual  process  of  ground  vater  monitor  veil 
abandonment  is  not  a  part  of  this  study. 


28.  Conduct  a  literature  search  for  local  hydrogeologi c  conditions  and 
document  in  the  report.  Much  of  this  has  been  done  by  3-rgis  J.  Associates  in 
General  Dynamics  study  (sent  under  separate  cover);  Include  their  results. 


29.  Inventory  all  veils  on  Air  Force  Plant  4  (active  and  abandoned)  and 
include  in  the  report.  The  veils  shall  be  grouped  into  subsets  associated  vith 
a  particular  site,  zone,  or  ambient  area  (initial  grouping  by  CFHL  vill  be 
provided  under  separate  cover). 


30.  The  contractor  shall  evaluate  the  total  system  of  veils,  using 
Kriging  or  other  scientifically  dependable  approaches,  and  recommend  an  optimal 
veil  network  redesign  for  future  monitoring  efforts  at  AF  Plant  4.  Veils  which 
are  not  necessary  for  the  integrity  of  the  chemical  and  hydrogeological  data 
base  should  be  identified  as  candidates  for  abandonment. 


C.  Veil  and  Borehole  Cleanup 


a.  All  well  and  boring  area  drill  cuttings  shall  be  removed  and  the 
g-"c-ral  area  cleaned  following  the  completion  of  each  veil  and  boring.  Alth.ou 
the  suspected  hazardous  waste  shall  be  tested  by  the  contractor  for  £P  toxicity 


ssasss 


and  Igni tibili ty,  the  contractor  is  not  responsible  for  ultimate  d  i  s  7  -  «-.i  1  of  the 
drill  cuttings.  Only  those  drill  cuttings  suspected  as  being  a  ha  7  it d  ' us  vesta 
(based  on  discoloration,  odor,  or  organic  vapor  analysis)  shall  be  p:~qerly 
containerized .by  the  contractor  for  eventual  disposal  by  General  Dynamics. 

b.  Insure  the  construction  area,  including  storage  areas  utilized,  are 
kept  clean  at  all  tir.es.  Accumulated  vaste  and  debris  shall  be  removed  on  a 
daily  basis  or  more  frequently  as  directed  by  General  Dynamics.  Comply  with 
General  Dynamics  Plant  Services  policies  vith  respect  to  clean-up  of  the  sites 
after  drilling  and  sampling. 

c.  Assume  responsibility  for  containment  and  transportation  of  vaste 
materials  from  drilling  procedures  to  the  vaste  storage  site  designated  by 
General  Dynamics . 

D.  Field  Coordination 

The  contractor  shall  notify  the  Air  Force  Project  Officer  five  (5)  days 
in  advance  of  field  activities  and  sample  collection  dates. 

E.  Asphalt  Repair 

The  contractor  shall  repair  asphalt  surfaces  that  are  da- aged  due  to 
various  field  activities  using  a  quick  fix  concrete  or  cold  asphalt  patch  to 
repair  surfaces. 

F.  Data  Review 

1.  Results  of  sampling  and  analysis  shall  be  tabulated  and  incorporated 
in  in  the  Informal  Technical  Information  Report  (as  specified  in  sequence  3, 
item  VI  below)  and  forwarded  to  the  USAFOEHL  for  review. 

2.  Field  work  accompl  i  shm.en  t  s ,  planned  work  and  results  shall  be 
tabulated  and  forwarded,  as  available,  in  the  next  RE.D  Status  Report. 


G.  Reporting 

1.  A  draft  report  delineating  all  findings  of  this  field  investigation 
shall  be  prepared  and  forwarded  to  the  USAFCE3L  (as  specified  in  item  VI, 
sequence  4  below)  for  Air  Force  review  and  cement.  This  report  shall  include  a 
discussion  of  the  regional/site  specific  hydrogeology,  veil  and  boring  logs, 
data  from  water  level  surveys,  groundwater  surface  and  gradient  maps,  water 
quality  and  soil  analysis  results,  available  geohydrologic  cross  sections,  and 
laboratory  quality  assurance  information.  The  report  shall  follow  the  USAFOEHL 
supplied  format  (mailed  under  separate  cover). 

2.  The  recommendation  section  shall  address  each  site  and  list  them  by 
catagories.  Catagory  I  shall  include  sites  where  no  further  action  (including 
remedial  action)  is  required.  Data  for  these  sites  is  considered  sufficient  to 
rule  out  unacceptable  health  or  environmental  risks.  Category  II  sites  are 
those  requiring  additional  monitoring  or  work  to  quantify  or  further  ar'^ss  the 
extent  of  current  or  future  contamination.  Category  III  sites  are  sites  that 
will  require  remedial  actions  (ready  for  IR?  chase  IV  actions).  In  •  u:h  case, 


VI.  In  addition  to  sequence  numbers  1,  5,  rind  10  in  At  tachnant  1  to  the 
•i  Ui.ict,  -hich  are  applicable  to  all  orders,  the  sequence  numbers  listed  h^lov 
.i.e  applicable  to  this  order.  Also  shovn  are  data  applicable  to  this  order. 


Sequente  No. 


Block 

10 


Block 

11 


Block 

12 


3lock 

13 


31ock 

14 


_L9_  (Atch  1)  ONE/R 

Para  I.B.26 


85Novl5 


36 Jan31 


3  (Atch  1)  0/Time 

Para  I.P.l. 

4  (Atch  1)  ONE/R 

Para  I.B.5 


4  (Atch  1)  One/R  <?Mnn?3 

Para  I .G. 1 . 


B6An?25 


4  (Atch  1)  ONE/R 

Para  I.B.9.d. 


9  (Atch  1)  One/R  36Apr04 

Para  I.G.3. 


36  Juii06 


36dul01 


*  As  required  by  the  requested  analytical  method. 

**  Upon  completion  of  analytical  effort  before  submission  of  1st  draft 
report . 

***  Three  veeks  after  completion  of  the  analytical  effort. 

****  Two  vtrPks  after  acceptance  of  the  draft  RAP. 

*****  T-’o  draft  reports  will  be  required.  Ten  (10)  copies  of  the  first 
draft  shall  be  forvarded  to  OEHL/TS.  After  i ncorporat i ug  Air  Force 
comments  concerning  the  first  draft  report,  the  contractor  shall  supply 
the  UFAFOFHL  with  cne  (1)  copy  of  the  second  draft  i.-port.  Upon 
acceptance  of  the  second  draft,  the  UEArvrHL  will  furnish  a  distribution 
list  for  the  remaining  24  copies  of  the  second  draft.  When  the  second 
draft  is  approved  the  contractor  shall  supply  50  copies  plus  the 
original  camera  ready  copy  of  the  final  report. 
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TABLE  1. 


Parameter 


AP  PLANT 4  IRP  FEASE  II  ANALYTICAL  PARAMETERS 
AND  DETECTION  LIMITS 

VATE*  SOIL 


VOX 

VOA 

3/N 

2,4-D 

2,4,5-T 

TCDD 

TOCC 

TOX 

Phenols 

OSG 

HC  Fuel 
HEX 

Xylene  (AVO) 


C1J 

Color 

MPAS 

YDS 

SO. 

p 4 

r€Ox 

CN  J 

pH 

Conduc  t ivi ty 


Method 


601 

602 

625 

8150 

8150 

613 

415.1 
9020 

420.2 

413.2 

418.1 
3015 
8020 

300.0 

300.0 

110.2 

425.1 

160.1 
300.0 
300.0 

310.1 
335.3 

150.1 

120.1 

206.2 

200.7 

200.7 

200.7 

239.2 

245.1 

270.2 
200.7 
200.7 
200.7 
200.7 
200.  7 
200.7 
200.  7 
200.7 
200.7 


Det  Limit3 

(ug/L) 

b 

b 

h 

1.0 
0. 1 

2.0  (ng/mL) 
1000 
50 


Method 


8010 

5020 

625 

8150 

8150 

VA84-A0021 

na 


Det  Limit* 
(ug/g) 


0.050 

0.500 

h 

0.1 

0.01 

1.0 

na 


5 

420.2 

0.1 

1000 

d 

10 

d 

10 

h 

8015 

h 

h 

8020 

h 

1000 

1000 

300. 0e 

10 

1-0  color  unit 

- 

25 

1000 

_ 

1000 

300. 0e 

10 

100 

300.0 

1.0 

1000  as  CjCO, 

10  3 

335.5 

0.1 

.01  p3  unit 

9040 

0.01 

1  umho 

9050 

1.0  u.-ho 

2 

7060 

0-2 

1 

6010 

0.1 

2 

6010 

0.2 

5 

6010 

0.5 

2 

7421 

0.2 

0.2 

7471 

0.005 

2 

7740, 

0.2 

2 

6010^ 

0.2 

1 

6010* 

6oio: 

6oio: 

6oio: 

6010 

0.1 

8 

0.8 

1 

0.1 

3 

0.3 

30 

3.0 

50 

6ClCg 

5.0 

30 

601Gg 

3.0 

1 

6010 

0.  1 

Hazardous  Vaste: 


r. 'v.V', /. ^.vv.v  v.'.-.v.v.-.- ■.-•.-.v  •. 


j*  V 


.*  -*  ,*/«*, 
V  *.  \  ••  A  % 
^  -p.  - 


HOPES  (TABLE  1); 


■ 

I 

5 


y 

y 

‘v 


4 


A 


* 

4 

r 


a.  Detection  limits  listed  are  method  detection  limits  (i.e.  analysis  of 
interference  free  samples).  Practical  Quantitation  Level  (?QL) , 
defined  as  the  lowest  achievable  level  of  analytical  quantitation  during 
routine  laboratory  operating  conditions  within  specified  limits  of 
precision  and  accuracy  (EPA,  SOFR219,  page  46904),  may  differ. 

b.  Detection  limits  for  Purgeables  (Volatile  Organic  Compounds,  VOC)  shall 
be  as  specified  for  the  compounds  by  EPA  Methods  601  6  602  (vater)  or 
-?A  Methods  8010  &  8020  (solid  matrix).  These  methods  require  positive 
confirmation  by  a  second  gas  chromatographic  column.  This  must  be  done 
before  reporting  positive  values.  The  methods  specify  the  two  columns 
to  use.  Second  column  confirmation  is  required  when  values  exceed: 


F^r.z ene 

Carbon  Tetrachloride 
1,2  Di chloroethane 
Methylene  Chloride 
Tetrachloroethylene 
Trichloroethylene 
Vinyl  Chloride 
Di chlor obenzene  isomers 
Any  other  organic 


0.7  ug/L 
4.0  ug/L 
0.1  ug/L 
4.0  ug/L 
4.0  ug/L 
1 .0  ug/L 
1.0  ug/L 

Sum  greater  than  10  ug/L 
Greater  than  10  ug/L 


Retention  tine  on  both  columns  must  match  before  reporting  positive  values. 
If  no  catch  occurs,  it  will  be  considered  an  interference. 

If  questions  are  encountered  about  certain  contaminants,  you  may  be  asVed  to 
show  both  chromatograms  to  rule  out  the  possibility  of  interferences. 


VOC  -  Purgeables  -  Volatile  Ealocarbons( VOX)  +  Volatile  Aromatics(VOA) 


c.  Detection  limit  for  TOC  must  be  3  times  the  noise  level  of  the 
instrument,  laboratory  distilled  vater  must  show  no  response;  if  it  shows  a 
response,  corrections  of  positive  results  must  be  "-.de. 


d.  Analysis  of  Oil  and  Grease  (CAG)  by  413.2  (IR)  after  Extraction  with 
Method  3550. 


e.  Deionized  Vater  Extraction. 

f.  Digestion  with  Method  3050. 

g.  Digestion  with  lithium  metaborate  (LiBO^)  for  Ca  and  Mg. 

h.  Detection  limits  specified  by  the  EPA  method. 

i.  SUSPECTED  HAZARDOUS  VASTES  : 

i.  SUSPECTED  HAZARDOUS  VASTES:  EP  Toxicity  EPA  1310  c 

Ignitibility  PC?  A  * 

Purgeables  EPA  624  c 

*  Hazardous  waste  if  ignitible  at  140  dt-gr^s  r.-.rerhei  t  or  below. 
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Figure  5  ■  Ferc--er..Ied  Program  for  Solvf.it  Llr.es  -,nd 

Fuel  Saturation  Area  2. 
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'  SHE  SECTION  H  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 

i’ECHNICAL  EFFORT  COMPLETED  86  APR  04.  THE  DATE  SHOWN  IN  3 LOCK  11A 
IS  THE  GOVERNMENT  ACCEPTANCE  OF  DATA  DATE. 

DATA  TO  BE  DELIVERED  IN  ACCORDANCE  WITH  ATTACHMENT  #1,  AS  IMPLEMENTED 
BY  PARAGRAPH  VI  OF  THE  AMENDED  TASK  DESCRIPTION  NO  LATER  THAN  87  MAY  IS, 
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SEE  SECTION  H  OF  BASIC  CONTRACT  FOR  FY7624  ADDRESS. 


TECHNICAL  EFFORT  COMPLETED  86  APR  04.  THE  DATE  SHOWN  IN  BLOCK  11A 
IS  THE  GOVERNMENT  ACCEPTANCE  OF  DATA  DATE. 

DATA  TO  BE  DELIVERED  IN  ACCORDANCE  WITH  ATTACHMENT  #1,  AS  IMPLEMENT 
BY  PARAGRAPH  VII  OF  THE  .AMENDED  TASK  DESCRIPTION. 
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APPENDIX  D 

Well  Numbering  System 

The  wells  and  borings  drilled  at  Air  Force  Plant  4  juring  the  Phase 
II  investigation  are  identified  by  an  alpha-numeric  label.  Upper  Zone  aquifer 
monitor  wells  are  labeled  with  the  letters  HM  or  F  followed  by  a  dash  and  a 
number.  The  HM  stands  for  Hargis-Montgomery  (Hargis  and  Associates)  whereas 
the  F  represents  those  monitor  wells  installed  by  Intellus  Corporation. 
Hargis-Montgomery  installed  HM  wells  1  through  85  and  Radian  installed  HM 
wells  100  through  108.  Monitor  wells  drilled  into  the  Paluxy  Formation  are 
denoted  by  the  prefix  P  followed  by  a  number  and  in  most  cases  the  number  is 
followed  by  a  U  or  an  M  representing  completion  in  the  Upper  Paluxy  and  Middle 
Paluxy,  respectively.  Where  the  P  is  followed  by  a  number  only,  the  well  was 
completed  throughout  a  larger  interval  of  the  Paluxy  Formation  aquifer.  Soil 
borings  are  labeled  with  the  letters  SB  followed  by  a  number. 


APPENDIX  E 


ithologic  Logs 


1 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No.  SB- 
Location  Fuel  Saturat: 
Log  Recorded  by  Peter 
NOTES:  BG=Backeround .  i 
oon.  G=Gra 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1  /24/86 _  and  end 

1/24/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 


Sampling  Interval  (Estimated) 


Samp  1 
Depth  Zone 


ASPHALT:  0-0.25'. 

FILL:  0.25-1.0'. 

CLAY:  minor  silt  and  sand,  orange  and 
tan,  plastic,  moist  to  dry,  moisture 
decreases  with  depth  (1-4'). 


CLAY:  mottled  orange  and  tan,  tan  espe¬ 
cially  noted  along  bedding  planes.  Dry 
(G00DLAND  FORMATION.) 


HNU  0.3  w/ 

0.1  BG 
Poly t  es  t- 
( s 1 ight  yel¬ 
low  ring) 


CLAYEY  SHALE:  minor  coarse  sand  and 
gravel,  calcareous,  mottled  tan,  orange 
and  gray,  dry. 


SHALE:  calcareous,  dark  gray,  orange  red  HNU  0.2  w/ 


iron  stains  along  fractures,  dry. 


0.15  BG 
Poly tes  t-verv 
slight  yellow 
ring) 

Benzene  (neg) 


SHALE:  gray,  fissile  and  dry. 


HNU  0.2  v/ 
0.15  BG 


LIMESTONE:  f oss i 1 l f e rcu s ,  gray,  sandy 
( WALNUT  FORMATION. ) 

TB  =  22 ' . 


RADIAN  LOG  OF  DRILLING  OPERATIONS  Sheet  _i_  of  1 

CORPORATION 

Boring  or  Well  No.  SB-2 _  Project  Air  Force  Plant  4  IRP _ 

Location  Fuel  Saturation  Area  No.2 _  Beginning  1  /24/ 86 _ and  end 

Log  Recorded  by  Peter  A.  Waterreus _  1/24/86 _  of  drilling  operation 

NOTES:  BG=Backerou nd .  ST=Shelbv  Tube. _  Type  Drill  Rig  and  Operator  CMK-7 5 . 

SS=Sp!it  Spoon.  G=Grab _  Bagge 1 1 _ 

Sampling  Interval  (Estimated)  _ 5 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Stratigraphy 


Rema rks 


- 

G 

■ 

II 

III 

|  .  . 

j  ASPHALT:  0-0.3*. 

- 

C. 

i 

II 

i  FILL:  0.3-1  ' . 

5- 


4- 4.3  ST 

5- 6  ST 


CLAY:  minor  silt  and  sand,  orange  and 
tan,  plastic,  moist  to  damp,  moisture 
decreases  with  depth. 


CLAYEY  SHALE:  calcareous,  mottled 
orange  and  tan,  dry. 

CLAYEY  SHALE:  same  as  above. 
(GOODLAND  FORMATION.) 


HNU  4.0  w/ 
0.4  BG 
Polytes  t- 
(green  ring 
3mm) 

TCE  (neg) 


9-9.2  ST 
10-  10-11  ST 


14- 

14.5 


15- 


ST 


’/Si 


CLAYEY  SHALE:  calcareous,  mottled  orange 
and  tan,  plastic  and  slightly  damp. 
CLAYEY  SHALE:  same  as  above. 


CLAYEY  SHALE:  minor  gravel,  calcareous, 
mottled  orange,  tan  and  gray,  slight 
plastic  to  friable,  dry. 


HNU  13.0  w/ 
0.4  BG 
Polytes  t- 
( brown  ring 
on  a  green 
ring,  4mm) 
MEC  (neg) 


HNU  1 .0  w/ 
0.6  BG 


19- 

19.2 


20- 


ST 


CLAYEY  SHALE:  same  as  above. 
(WALNUT  FORMATION  at  19.2'.) 


LIMESTONE:  f os s i 1 i f erou s 
TD  =  21'. 

TCE  (trichloroethylene) 
MEC  (methylene  chloride) 


HNU  1 .0  w/ 
0.6  BG 


gray  ,  sandy 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No- 
Location  Fuel  Sat 
Log  Recorded  by  _j 
NOTES:  BG=Backerou 


Kl»HratWgBsTS«l 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  _J 
Beginning 


Beginning  1  /26/86 _  and  end 

1/26/86 _  _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ ‘ 


Stratigraphy 


Remarks 


ASPHALT:  0-0.3'. 

SILT:  clayey  with  fine  sand  and  minor 
gravel,  yellow  brown,  plastic,  damp. 


SILT:  same  as  above  except  yellow. 

CLAYEY  SHALE:  minor  gravel,  mottled  tan 
and  gray,  slight  fissile  and  dry. 
(G00DLAND  FORMATION.) 


HNU  0.4  w/ 
0.1  BG 


jjrj  CLAYEY  SHALE:  same  as  above  but  damp 


CLAYEY  SHALE:  minor  sand,  calcareous, 
mottled,  tan,  orange  and  gray,  damp 
to  dry. 


HNU  1.2  w/ 
0.0  BG 
Polytes  t- 
( brown ish 
green  ring 
apx.  2  mm) 


HNU  0.1  w/ 
0.0  BG 


1 


No  returns. 

LIMESTONE:  f os s il i f erou s  ,  gray,  sandy. 
(WALNUT  FORMATION.) 

TD  =  22 


HNU  0.2  w/ 
0.0  BG 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No.  SB- 
Location  Fuel  Saturati 
Log  Recorded  by  Peter 
NOTES:  BG=Background .  i 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  _i 
Beginning 


Beginning  1  /26  /86 _  and  end 

1  /26/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 


Sampling  Interval  (Estimated) 


Stratigraphy 


Remarks 


ASPHALT:  0-0.3’. 

FILL:  0.3-3. 5'.  Sand  with  minor  gravel, 
tan,  medium  grained,  subrounded, 
slightly  damp  to  damp. 


SAND  AND  GRAVEL:  some  silt,  calcareous,  HNU  0.4  w/ 
mottled  orange  and  brown,  sand  is  poorly  0.0  BG 
sorted  and  fine  to  coarse  grained. 

Gravel  is  limestone. 


SAND:  minor  gravel,  calcareous,  tan, 
primarily  fine  grained,  moderately 
sorted,  fairly  well  rounded  and  damp. 


HNU  1.2  w/ 
0.0  BG 


SAND:  same  as  above  except  for  several 
thin  shaley  limestone  and  limestone 
layers . 


HNU  0.4  w / 
0.0  BG 


SAND:  some  silt,  calcareous,  mottled 
orange,  tan  and  gray,  primarily  fine 
grained,  fairly  well  sorted,  damp. 


HNU  0.4  w/ 
0.0  BG 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Boring  or  Well  No. 
Location  Fuel  Sati 
Log  Recorded  by  P< 
NOTES:  BG=Backgroui 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  _i 
Beginning 


Beginning  1/2  6/86 _  and  end 

1/26/86 _ of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7  5  . _ 


Sampling  Interval  (Estimated) 


Stratigraphy 


Remarks 


24-24.5 

ST 

Jv-V.'."--.': 

SAND  AND  GRAVEL: 

calcareous,  mottled  tan 

Hydroc  arbon 

24.5-25.5 

SS 

y 

and  gray  to  black 

,  sand  is  rounded, 

odor 

gravel  is  angular 

limes  tone. 

HNU  25.0  w/ 

1  .0  BG 

WM 

SAND  AND  GRAVEL: 

same  as  above  but  wet. 

Polytes  t- 

a jug] 

(brown  ring 

0.5”) 

28-28.3 

ST 

H 

CLAY  AND  GRAVEL: 

tan,  primarily  pea 

40  blows-1  ' 
Hydrocarbon 

size  limestone  gravel,  subangular  to 
subrounded,  moderately  sorted,  wet. 

odor 

TD  =  28'. 

RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No. 
Location  Die  Yarc 
Log  Recorded  by  _j 
NOTES:  BG=Backgroi 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1  /23/86 _  and  end 

1/23/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated) 


Type 

Graph ic 

Taken 

Log 

Stratigraphy 

Remarks 

CEMENT:  0-0.3' 


SAND:  minor  silt,  calcareous,  orange 
and  tan,  fine  to  very  fine  grained 
sand,  rounded,  fairly  well  sorted  and 
slightly  damp. 

GRAVELY  from  6-8'. 


HNU  0.0  v/ 
0.0  BG 


CLAY:  some  silt,  calcareous,  mottled  HNU  0.0  w / 

tan  and  orange,  silt  tends  to  be  0.0  BG 

orange,  slight  damp  to  damp. 


SHALE:  calcareous,  tan,  hard,  somewhat 
fissile  and  dry. 

(GOODLAND  FORMATION.) 


HNU  0.0  w/ 

0.0  BG 
Polytes  t- 
(slight  green 
ring) 

TCE  (neg) 


SHALE:  same  as  above. 


HNU  0.1  v/ 

0.1  BG 

Toluene  (neg) 


svvWY 


o 


RADIAN 

CORPORATION 

Boring  or  Well  No.  SB- ‘ 

Location  Die  Yard _ 

Log  Recorded  by  Peter  i 
NOTES:  BG=Background .  SI 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


24-25  ST 


2  9- 
29.5 


US 


ggf 


LOG  OF  DRILLING  OPERATIONS 


Sheet  2  of  2 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1  /23/86 _  and  end 

1/23/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 

_ Baggett _ 

Sampling  Interval  (Estimated)  _ l. 


Stratigraphy 


Rema  rk  s 


SHALEY  CLAY:  calcareous,  mottled  orange,  HNU  0.1  w/ 
tan,  and  gray,  plastic.  0.05  BG 


SHALE  &  CLAYEY  SHALE:  calcareous,  mot¬ 
tled,  orange,  tan  and  gray,  slightly 
fissile  and  dry. 

Alternating  shale  and  limestone  layers 
from  2 9 . 5-33 1 . 


HNU  0.1  v/ 
0.1  BG 


LIMESTONE:  f ossi 1 i ferous  at  33' 
(WALNUT  FORMATION.) 

TD  =  33.5'. 


HNU  0.1  w/ 
0.1  BG 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of 


Boring  or  Well  No. 
Location  NARF  Are, 
Log  Recorded  by  _£j 
NOTES:  BG=Backeroui 


Project  _J 
Beginning 


Beginning  7/21/86 _  and  end 

7/21/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-5  5  . _ 


Isf'lMilHHt 


Sampling  Interval  (Estimated) 


Type 

Graph ic 

Taken 

Log 

Strat igraphy 

Remarks 

SANDY  CLAY  AND  GRAVEL:  mottled,  red, 
yellow,  brown  and  black,  calcareous, 
dry  to  damp. 

SANDY  CLAY  AND  GRAVEL:  same  as  above. 


SANDY  CLAY  AND  GRAVEL:  tan  and  yellow, 
fossiliferous  (exogyra),  calcareous, 
damp . 


AID  1. 0/1.0 
BG. 


5  SS 


SANDY  CLAY:  minor  gravel,  tan  and  yel¬ 
low,  some  fossils  (exogyra),  hard, 
calcareous,  damp  to  moist. 

TD: :  9  ft.  Walnut  Formation. 


50  blows  for 
2.5".  AID 
1 .0/1 .0  BG. 


A  k  \  S  A/. 


RADIAN 

CORPORATION 

Boring  or  Well  No.  SB-/ 

Location  NARF  Area _ 

Log  Recorded  by  Peter  / 
NOTES:  BG=Backeround .  SI 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Project  _J 
Beginning 


Sheet  1  of 


Beginning  7/21/86 _  and  end 

7/21/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-5  5  . _ 


Sampling  Interval  (Estimated)  _ . 


Strat igraphy 


Remarks 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  I  of 


Boring  or  Well  No. 
Location  NARF  Art 
Log  Recorded  by  _I 
NOTES:  BG=Backeroi 


Project  Air  Force  Plant  4  IRP _ 

Beginning  7  721/ 86 _  and  end 

7/21/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-5  5  . _ 


Sampling  Interval  (Estimated) 


Type 

Graph ic 

Taken 

Log 

Stratigraphy 

Remarks 

SAND:  minor  gravel  and  caliche,  sand  is 
red,  fine-grained,  fairly  well  sorted, 
slightly  damp. 

CONCRETE  from  4-5.5'. 


TD:  5.75'.  Walnut  Formation. 


No  returns. 

End  of  rod 
is  wet. 

AID  1  .0/1.0  BG 


"w**  v**<  V  V 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No. 
Location  Build  ins 
Log  Recorded  by  _I 
NOTES:  BG=Backgroi 


Project  _t 
Beginning 


Beginning  7/22/86 _  and  end 

7  /22/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-55  . _ 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of 


Boring  or  Well  No. 
Location  Building 
Log  Recorded  by  _Pj 
NOTES:  BG=Backgrou: 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  _£ 
Beginning 


Beginning  7  /22/86 _  and  end 

7  /22/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-5  5  . _ 

_ Rav  Henry _ 

Sampling  Interval  (Estimated)  _ 5 _  ft 


Stratigraphy 


Remarks 


0-0.5  G 

-  0.5-0.67  G 

-  0.67-3  G 


CONCRETE. 

FILL  SAND  and  minor  gravel. 
CONCRETE  COBBLE  FILL. 


ST 


SANDY  CLAY:  minor  gravel,  sand  is 
medium-grained,  tan;  clay  is  brown, 
plastic,  damp. 

SANDY  GRAVELLY  CLAY:  mottled  dark  brown  AID  1. 0/1.0, 
and  tan,  gravel  and  sand  is  limestone, 
exogyra;  clay  is  plastic,  tough,  dry  to 
slightly  damp. 

CLAY;  brownish  gray,  plastic,  tough. 


13.5 

14-15.5 


CLAY/SHALE/CALICHE :  clay  is  tan-brown,  AID  33/1.1. 
slightly  plastic,  dry.  Shale  is  bluish 
gray.  Caliche  white. 

SANDY  CLAY:  tan,  slightly  plastic,  dry 
to  slightly  damp. 

GRAVELLY  CLAY:  sandy,  gravel  is  fossili-  AID  13/1.2 
ferous  (exogyra)  limestone;  sandy  clay  86  blows, 

as  above.  14-15  same  as  above  but  dry  to 
moist  15-15.5  clay,  mottled,  calcareous 
(weathered  Goodland  Formation?). 


-  19-19.5  SS 


CLAY:  with  some  limestone.  Clay  is  tan, 
dry,  calcareous. 


SHALE:  with  minor  clay,  mottled  tan  and 
gray,  dry,  some  fossils. 

Walnut  limestone  at  bottom. 

TD:  19.5  ft. 


AID  1  . 1  /I  .  1 
50  blows 


VJVmV 


to  "  to  ■  to  *  to  ■  to  *  to*  ■  \  to  ' 


RAD  I  AN 
CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of 


Boring  or  Well  No.  SB-1 1 _ 

Location  NARF  Area _ 

Log  Recorded  by  Peter  A.  Waterreus 
NOTES:  BG=Background .  ST=Shelbv  Tube. 
SS=Sp1 i t  _SPQon .  G=Grab _ 


Project  Air  Force  Plant  4  IRP _ 

Beginning  7  /24/86 _  and  end 

7  /24/  86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-5 5  . _ 

Rav  Henry _ 

Sampling  Interval  (Estimated)  _ 2 _  ft 


Sample 

Depth  Zone 


2-3 


4-4.5 


5- 


Samp le 

Type  Graphic 
Taken  Log 


ST 


SS 


Stratigraphy 


Remarks 


SANDY,  GRAVELLY  CLAY:  mottled  tan, 
brown,  red,  slightly  plastic,  limestone 
gravel,  slightly  damp,  roots. 

LIMESTONE  AND  CLAY:  limestone  is  AID  0.4/0. 4  BC 

weathered  and  tan.  Clay  is  brown, 
slightly  plastic,  dry  to  slightly 
damp,  some  exogyra. 

TD:  4.75  ft.  Walnut  Formation. 


IRADIAN 

CORPORATION 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  _J_ 


Boring  or  Well  No. 
Location  Former  Fi 
Log  Recorded  by  Pi 
NOTES:  BG=Bac  kgrou i 


P&lilllwTITWHjHgiTwHal 


Project  _l 
Beginning 


Beginning  1/20/86 _  and  end 

1/2.0/86 _  _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  __ 


Type 

Graph ic 

Taken 

Log 

Stratigraphy 

Rema  rk  s 

CLAY:  minor  gravel,  clay  is  dark  brown, 
plastic,  firm  and  damp  to  moist.  Gravel 
is  light  colored,  subrounded  and  poorly 
sorted. 


HNU  0.2  w/ 
0.15  BG 


4-7.5  CB 


9-12  CB 


CLAY:  same  as  above. 

CLAY:  limestone  gravel  and  minor  cal¬ 
careous  sand.  Clay  is  light  brown  and 
dry  to  damp.  Gravel  is  subangular  to  sub¬ 
rounded  and  poorly  sorted. 

SAND:  limestone  gravel  and  minor  clay. 
Calcareous,  light  brown,  crumbly  and  dry. 
Gravel  increases  with  depth. 

SAND:  same  as  above  except  color  is 
orange  brown. 


14-18.5  CB 


SAND:  same  as  above  except  clay  content 
increases . 


SILT:  Sand,  calcareous,  orange  brown, 
slightly  consolidated  and  slightly 
damp.  Sand  is  very  fine  to  fine  grained 
and  fairly  well  sorted. 


HNU  0.25  w/ 
0.2  BG 


19-23.5  CB 


SILT:  same  as  above. 


HNU  0.2  w/ 
0.2  BG 


RADIAN 

CORPORATION 

Boring  or  Well  No.  HM-1 
Location  Former  Fuel  St 
Log  Recorded  by  Ppter  / 
NOTES:  BG=Background .  SI 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Project  _] 
Beg  inning 


Sheet 


Beginning  1/20/ 86 _  and  end 

1/20/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ 


Stratigraphy 


Remarks 


SILT:  sand  and  minor  gravel,  calcareous, 
orange  brown,  crumbly  to  slightly  plas¬ 
tic  and  slightly  damp. 


SILT:  same  as  above  except  tan  and  dry. 
SILT:  same  as  above. 

SILT:  some  sand  and  minor  large  gravel, 
calcareous,  mottled  tan  and  yellow, 
slightly  consolidated  and  slightly  damp. 


SAND:  gravel,  mottled  tan  and  red,  cal-  HNU  0.3  w/ 
careous,  poorly  sorted,  subrounded  to  0.3  BG 

subangular  and  moist  to  wet.  Moisture  in¬ 
creases  with  depth. 


SAND:  calcareous,  tan,  fine  grained  to 
very  fine,  fairly  well  sorted,  subrounded  HNU  0.3  w/ 
and  saturated.  0.3  BG 

SAND:  gravelly,  calcareous,  tan.  Sand  is 
fine  grained  to  very  fine.  Gravel  in¬ 
creases  with  depth.  Saturated  to  wet. 

Moisture  decreases  with  depth. 


'.  tv  wT.  yr  v  v  --  _■ 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  Former  I 
Log  Recorded  by  _J 
NOTES:  BG=Backgroi 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Project  _i 
Beginning 


Sheet 


of 


Beginning  1/20/86 _  and  end 

1/20/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CHE-7  5  . _ 


Sampling  Interval  (Estimated)  _ 


Stratigraphy 


Remarks 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Strat igraphy 


FILL:  clay,  sand  and  gravel, 


Rema rks 


HNU  0.25  w/ 
0.25  BG 


SILT  AND  SAND:  seme  clay  and  gravel, 
calcareous,  mottled  tan  and  brown,  sand 
is  primarily  fine  grained  and  sub¬ 
rounded,  gravel  is  poorly  sorted  and 
subangular  to  subrounded.  Dry  to  slight 
damp. 


SILT  AND  SAND:  same  as  above  except  less  HNU  0.3  w/ 
sand  and  more  clay,  plastic.  Damp  to  0.25  BG 

moist.  Polytest  (neg) 

Toluene  (neg) 


SAND:  minor  silt  and  limestone  gravel, 
calcareous,  black  sand  lenses  in  orange 
brown  sand  and  silt,  sand  is  very  fine 
to  medium,  moderately  sorted  subround¬ 
ed,  moist,  small  gravel. 


HNU  0.25  w/ 
0.25  BG 


CLAYEY  SAND  AND  LIMESTONE  GRAVEL:  cal-  HNU  0.25  w/ 
careous,  mottled  orange,  brown,  and  tan,  0.25  BG 
firm,  consolidated,  very  poorly  sorted,  Polytest  (neg) 
plastic,  damp.  Gravel  is  poorly  sorted  Toluene  (neg) 
and  subrounded  to  subangular. 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  FDTA  No. 
Log  Recorded  by  _j 
NOTES:  BG=Backgrou 


LOG  OF  DRILLING  OPERATIONS 


Project  _t 
Beginning 


Sheet 


Beginning  1/21/86 _  and  end 

1/21/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 


Sampling  Interval  (Estimated) 


l 

Sample 

j  Sample 

Type 

Graphic 

|  Depth  Zone 

Taken 

Log 

Stratigraphy 

Rema  rk  s 

SAND  AND  LIMESTONE  GRAVEL:  sand  is  lime-  HNU  0.3  w/ 
stone  and  quartz  grains,  tan,  poorly  0.3  BG 

sorted,  subrounded,  sand,  wet. 


SAND  AND  LIMESTONE  GRAVEL:  same  as  above 
but  mottled  tan  and  orange. 


Walnut  Formation  at  31'. 


LIMESTONE:  f ossiliferous ,  medium  to  dark 
gray,  sandy,  dry. 


No  returns. 
TD:  34  ft. 


HNU  0.45  w/ 
0.3  BG 

50  blows =0.2 5 


& 


4j| 

•C 

$ 


Depth 


Sample 

Zone 


Sample 

Type  Graphic 
Taken  Log 


Stratigraphy 


CLAY:  some  limestone  pea  gravel  and  minor 
sand.  Dark  brown,  plastic  and  slightly 
damp . 


SAND:  orange,  very  fine  to  fine  grained, 
well  sorted,  subround  to  round,  dry. 

Also  contains  some  dark  brown  clay 
streaks. 


Remarks 


HNU  0.1  w/ 

0.1  BG 

Polytest  (neg) 


HNU  0.25  w/ 

0.2  BG 
Toluene  test 
(neg) 

50  blows=3  in. 


SAND:  also  contains  silt,  clay  and  lime¬ 
stone  gravel.  Orange  brown,  calcareous, 
poorly  sorted,  subrounded,  dry. 


SAND  AND  LIMESTONE:  sand  is  calcareous, 
dark  orange  brown,  fine  grained,  well 
sorted,  subrounded  to  rounded,  dry, 
limestone  is  buff,  hard,  competent  with 
some  weathered  portions. 

LIMESTONE:  from  9.3  to  12'  layers  of 
weathered  and  unweathered,  buff  and  dry. 


(Goodland  Formation.) 

SHALE:  mottled  orange  and  tan  layer  and  HNU  0.25  w/ 
a  dark  gray  layer,  calcareous,  fissil,  0.25  BG 

slight  plastic  to  plastic,  consolidated, 
slight  damp. 


SHALE:  dark  bluish  gray,  calcareous,  HNU  0.25  w/ 

plastic,  consolidated,  slightly  fissile,  0.25  BG 
slight  damp. 


RADIAN 

CORPORATION 

Boring  or  Well  No.  H.M-1 02 
Locat ion  Landfill  No. 2  Are* 
Log  Recorded  by  Peter  A.  Ws 
NOTES:  BG=Background .  ST=She 


LOG  OF  DRILLING  OPERATIONS 


Sheet  2  of  2 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1/21/86 _  and  end 

1/23/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  C.ME-75  ■ _ 


Depth 


Sample 

Sample  Type  Graphic 
Zone  Taken  Log 


Stratigraphy 


Rema  rks 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  _JL_ 


Boring  or  Well  No. 
Location  NE  Corne: 
Log  Recorded  by  _£j 
NOTES:  BG=Backgroui 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1/21/86 _  and  end 

1/21/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 


Sampling  Interval  (Estimated)  _ _ 


Stratigraphy 


Remarks 


m. 


V. 


.•row 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of 


Boring  or  Well  No.  HM-103 


Location  NE  Corner  of  Bldg.  188 
Log  Recorded  by  Peter  A.  Waterreus 
NOTES:  BG=Background .  ST=Shelbv  Tube, 
SS=Split  Spoon.  G=Grab _ 


Project  Air  Force  Plant  4  IRP 

Beginning  1/21/86 _ 

1/21/86 _  of  drilling  operation 


and  end 


Type  Drill  Rig  and  Operator  CME-7  5  . 
_ Baggett _ 


Sampling  Interval  (Estimated) 


ft 


i  ■iyi 

Depth 

> 

20- 

C>r 

1 

- 

S3 

- 

25- 

Sample 

Sample  Type  Graphic 
Zone  Taken  Log 


Stratigraphy 


Remarks 


24-25 


ST 


29-30  ST 


30- 


34-35  ST 


35- 


38-39 


G 

SS 


40- 


.-j 

rj 


-3 


CLAYEY  SILT:  same  as  above  but  with 
minor  subrounded  poorly  sorted  lime¬ 
stone  gravel. 


HNU  0.2  w/ 
0.2  BG 


SILT:  same  as  above  except  the  gravel  is  HNU  0.3  w/ 
primarily  pea  size  and  mod.  sorted.  0.2  BG 

Noted  some  water  on  outside  of  the  Polytest  (neg) 

Shelby  tube. 


SILT:  same  as  above  except  very  minor 
gravel  and  moist  to  wet. 


HNU  0.4  w/ 
0.2  BG 


SHALE:  bluish  gray,  calcareous  at  36' 

(G00DLAND  FORMATION.) 

SHALE:  calcareous,  blui  h  gray,  fissile,  HNU  0.4  w/ 
hard  and  wet.  0.2  BG 


TD :  39ft, 


TCE  =  Trichloroethylene 

E-26 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  2 


Boring  or  Well  No.  RM- 
Location  Wastewater  Cc 
Log  Recorded  by  Peter 
NOTES:  BG=Backe rou nd .  i 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  _t 
Beginning 


Beginning  1  /22/86 _  and  end 

1/23/86 _  _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ _ 


Strat igraphy 


TOPSOIL:  0-3.5 
clayey  silt  wi 
and  drv. 


CLAYEY  SILT:  minor  gravel,  calcareous, 
mottled  tan  and  orange,  plastic  and 
slightly  damp. 


Rema  rks 


HNU  0.0 
0.0  BG 


CLAY:  calcareous,  mottled  tan  and 
orange,  plastic  and  slight  damp. 
(G00DLAND  FORMATION . ) 


HNU  0.05 
0.0  BG 
Polytest 
( slight 
ring) 
Toluene 
TCE  (neg 


CLAY:  same  as  above. 


HNU  0.2 
0.2  BG 


Drilling  is  harder  at  16' 


SHALE:  calcareous,  buff  to  tan,  minor 
iron  stains,  hard,  friable  and  dry. 


HNU  0.25 
0.25  BG 
Pol y t  es  t 
50  b 1 ow  s 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  2  of  2 


Boring  or  Well  No.  HM-1 04 _ 

Location  Wastewater  Collection  Area 
Log  Recorded  by  Peter  A.  Waterreus 
NOTES:  BG=Background .  ST=Shelbv  Tube. 
SS=Split  Spoon.  G=Grab _ 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1/22/86 _  and  end 

1/23/ 86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 

- fia&&£JUt _ 

Sampling  Interval  (Estimated)  _ 5 _  ft 


Sample 

Depth  Zone 


20- 


24- 

24.9 

25- 


2  9- 
29.1 

30- 


34- 

34.1 

35- 


Sample 

Type  Graphic 
Taken  Log 


SS 


SS 


SS 


G 


SS 


40- 


Stratigraphy 


SHALE:  calcareous,  dark  gray,  compact 
and  gray. 


SHALE:  same  as  above. 


SHALE:  calcareous,  same  as  above  with 
intermittent  limestone  layers  as 
noted  by  cuttings. 

LIMESTONE:  f os s i 1 i f erou s  ,  gray,  sandy. 
(WALNUT  FORMATION  at  36'.) 


No  returns. 
TD  =  39  ft. 


Remarks 


HNU  0.45  w/ 
0.25  BG 
Poly t  es  t- 
(slight  green 
ring) 

TCE  (neg) 

48  blows=10.5" 


HNU  6.3  w/ 
0.3  BG 
50  b lows=l " 


50  b lows=0 . 5 " 


50  b lows=0 .25" 


TCE  =  trichloroethylene 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  Building 
Log  Recorded  by  _J 
NOTES:  BG=Backeroi 


LOG  OF  DRILLING  OPERATIONS 


Project  _i 
Beginning 


Sheet 


Beginning  8/11/86 _  and  end 

8/11/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ _ 


0-0.75  G 


CONCRETE. 


CLAY:  minor  gravel  and  sand,  brown  and 
gray.  Clay  is  plastic  and  slightly  damp. 


CLAY:  same  as  above. 


Draeger  poly¬ 
test  (neg) . 


14-15  ST 


CLAY:  mottled  tan  and  gray,  cal¬ 
careous,  dry  (weathered  Goodland 
Formation? ) . 


Draeger  poly¬ 
test  ( neg) . 


18.5  G 


CLAY:  same  as  above  but  moist  and 
gravel.  Walnut  Formation  at  19'. 


Draeger  polv- 
test  (slight 
purple  tint 
&  green 
tint) 


~  TD:  21  ft. 


>y/Vyv. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of 


Boring  or  Well  No. 
Location  NW  Cornt 
Log  Recorded  by  _j 
NOTES:  BG=Backgroi 


Samp le 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  Air  Force  Plant  4  IRP _ 

Beginning  1  /26/86 _  and  end 

1  /26/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CHE-75  . _ 


Sampling  Interval  (Estimated)  _ _ 


Stratigraphy 


CONCRETE:  0-1'. 

FILL:  1-2',  sand  with  silt  and  minor 
gravel,  tannish  brown,  slightly  damp. 


Remarks 


SILT  AND  SAND:  minor  gravel,  red,  plas- 


4-5  ST 


SAND:  some  gravel  and  minor  silt,  cal-  HNU  0.1  w/ 
careous,  brown,  sand  is  fine  to  medium  0.1  BG 

grained,  unconsolidated,  dry  to  slightly 
damp . 


9-9.7  ST 


SAND:  same  as  above  except  sand  is  med-  HNU  0.15  w/ 
ium  to  coarse  grained  and  damp.  0.1  BG 


14-15  ST 


CLAY:  minor  gravel  and  sand,  tan, 
slight  damp  to  dry. 


CLAY  AND  SHALE:  calcareous,  mottled  tan  HNU  0.1  w/ 
and  gray,  tough,  plastic,  red  roots  pre-  0.0  BG 
sent,  slight  damp.  Shale  more  notable  at 
14.8'. 


(GOODLAND  FORMATION.) 


LIMESTONE  layer  at  18',  0.5'  thick. 


20- 


19- 

19.5 


ST 


SANDY  SHALE:  calcareous,  mottled  tan  and  HNU  0.1  w/' 
gray,  dry.  0.0  BG 


RADIAN 

CORPORATION 

Boring  or  Well  No.  HM-1 
Location  Building  21 .  I 
Log  Recorded  by  Petpr  t 
NOTES:  BG=Background .  SI 


LOG  OF  DRILLING  OPERATIONS 


Project  _J 
Beginning 


Sheet 


Beginning  8/11/86 _  and  end 

8/11/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-7 5  . _ 


Sampling  Interval  (Estimated)  _ 1 


FILL:  sand,  brownish  orange,  fine¬ 
grained,  minor  gravel,  dry. 


SAND:  clayey  with  minor  gravel,  stiff 
to  plastic,  dry  to  slightly  damp, 
brownish  orange,  fine-grained. 

Hard  gravelly  layer. 


CLAY;  sandy,  minor  calcareous  gravel, 
dark  brownish  gray,  plastic,  moist. 


CLAY:  same  as  above  but  hydrocarbon 
odor.  Walnut  Formation. 


SILT  AND  GRAVEL:  lenses  of  both  from 
15.5-23',  calcareous,  fossiliferous, 
dry.  Walnut  Formation  (competent). 


TD:  23  ft. 


Draeger  poly¬ 
test  ( neg) . 


Draeger  poly¬ 
test  (slight 
brownish 
tint). 


Draeger  poly¬ 
test  (green 
&  brown 
rings) . 


Draeger  poly¬ 
test  (slight 
brownish 
t int)  . 


RADIAN 

CORPORATION 

Boring  or  Well  No.  HM-1 
Location  Building  21  -  1 
Log  Recorded  by  Peter  [ 
NOTES:  BG=Background  .  SI 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Sheet  1  of  1 


Project  Air  Force  Plant  4  IRP _ 

Beginning  8/11/86 _  and  end 

8/11/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ ; 


Stratigraphy 


FILL:  calcareous  sand,  fine-grained, 
gravel,  dry,  orange  brown. 


Rema  rks 


CLAYEY  SAND  AND  GRAVEL:  orange  brown, 
calcareous,  dry. 


J, 


m 


CLAY:  sandy,  minor  calcareous  gravel, 
plastic  to  stiff,  dry  to  slightly 
damp,  dark  brownish  gray. 


SILT  AND  GRAVEL:  lenses  of  both  from 
13-14',  calcareous,  f issiliferous , 
dry  14-14.2'.  Calcareous  shale, 
lenses  of  weathered  and  unweathered 
shale,  tan  and  bluish  gray,  dry  to 
slightly  damp. 

TD :  15  ft.  Walnut  Formation. 


Draeger  poly¬ 
test  ( slight 
brownish 
t int) . 


Draeger  poly¬ 
test  (as 
above) . 


'5 

;»5 

'ih 


RADIAN 

CORPORATION 

Boring  or  Well  No.  P-2( 
Location  Radar  Range,  i 
Log  Recorded  by  Peter  i 
NOTES:  BG=Backgrou nd .  S'! 


t  w"  , 

Sample 

Sample 

Type 

Depth  Zone 

Taken 

LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  8 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/24/86 _  and  end 

3  /  0  4  /  86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gard ner _ 


Sampling  Interval  (Estimated)  _ \ 


Stratigraphy 


SOIL:  silt  and  fine  sand,  dark  brown, 
dry. 


Remarks 


SHALE:  calcareous,  some  limestone, 
dry.  Goodland  Formation. 


SHALE:  calcareous,  some  clay  and  lime¬ 
stone,  tan,  orange  iron  stains, 
laminae,  dry  to  slight  damp. 


HNU  0.05  w/ 
0.05  BG 


10-10.3  ST 


SHALE:  same  as  above  but  minor  clay. 
SHALE:  gray  to  light  gray. 


HNU  0.05  v/ 
0.05  BC 


15-15.2  ST 


SILTY  SHALE:  calcareous,  some  clay,  HNU  0.15  w/ 

mottled  tan  and  gray,  dry.  0.15  BG 


i 


20-20.7  ST 


CLAYEY  SHALE:  calcareous,  dark  gray,  HNU  0.25  w/ 

serai-hard,  laminae,  fissile,  dry.  0.20  BC 


* 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  2  of  8 


Boring  or  Well  No. 
Location  Radar  R£ 
Log  Recorded  by  _j 
NOTES:  BG=Backeroi 


Project  _J 
Beg  inning 


Beginning  2/24/ 86 _  and  end 

3/04/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 

:  Lee  Gebbert 


Sampling  Interval  (Estimated)  _ 5 _ 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Strat igraphy 


Rema  rk.  s 


SHALE:  calcareous,  gray  to  dark  gray, 
hard,  laminae,  fissile,  dry. 

HNU  0.25  w/ 
0.20  BG 

SHALE:  same  as  above. 

HNU  0.30  v / 
0.25  BG 

CLAYEY  SHALE:  calcareous,  dark  gray, 
semi  hard,  laminae,  fissile,  dry. 

SILTY  SHALE:  calcareous,  dark  gray, 
laminae,  fissile,  dry. 

HNU  0.35  w/ 
0.30  BG 

No  returns. 

Walnut  Formation. 

Mud  rotary  drilling. 

HNU  0.30  v/ 
0.30  BG 

\VVV5 


RADIAN 

CORPORATION 

Boring  or  Well  No.  P—2 ( 
Location  Radar  Range,  i 
Log  Recorded  by  Peter  i 
NOTES:  BG=Backeround ■  SI 


LOG  OF  DRILLING  OPERATIONS 


Sheet  4  of  8 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/24/ 36 _  and  end 

3/04/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sampling  Interval  (Estimated)  _ _ 


1 

Sample 

Sampl e 

Type 

Graph ic 

Depth  Zone 

i 

Taken 

Log 

Strat igraphy 

Remarks 

RADIAN 

CORPORATION 

Boring  or  Well  No.  P-2 
Location  Radar  Range. 
Log  Recorded  by  Petei^ 
NOTES:  BG=Background .  ? 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  _2_ 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2  / 2 4- /  86 _  and  end 

3/04/ 86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sampling  Interval  (Estimated)  _ 5 _ 


Stratigraphy 


Rema rks 


I 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  6  of  8 


Boring  or  Well  No. 
Loca  tion  Radar  Re 
Log  Recorded  by  _j 
NOTES:  BG=Backpro\ 


pMMaM^HmWiWPrHTOM^RlBl 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project 

Beginning 


Type  Drill  Rig  and  Operator  _J 


Sampling  Interval  (Estimated) 


Strat igraphy 


1£6 _  and  end 

_  of  drilling  operation 


Remarks 


SANDSTONE:  quartz,  white,  very  fine, 
calcite  cement. 

SAND:  quartz,  gray,  very  fine  to  fine, 
loose,  well  sorted,  rounded,  damp. 


CLAYEY  SAND:  quartz,  gray,  very  fine  to 
fine,  well  sorted,  rounded,  loose  to 
semi-consolidated,  slight  damp. 

CLAYEY  SAND:  same  as  above  but  consoli¬ 
dated  du  to  clay  matrix,  slight  damp  to 

dry. 


CLAYSTONE:  sandy,  mottled  red  and  gray, 
firm,  dry. 


CLAYSTONE:  sandy,  greenish  gray,  ver} 
fine  to  fine,  firm,  dry. 


Pyr ite. 


K-  39 


._VV‘< 


r*ai 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  Radar  Rai 
Log  Recorded  by  _Pj 
NOTES:  BG=Backpron  i 


kk&nfis.'f 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  8 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/24/ 86 _  and  end 

3/04/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sampling  Interval  (Estimated)  _ | 


Stratigraphy 


Remarks 


CLAYSTONE  AND  SANDSTONE:  minor  silt- 
stone,  the  claystone  is  as  above.  Sand 
stone  is  quartz,  white,  fine,  well- 
sorted,  rounded,  silica  cement.  Silt- 
stone  is  dark  gray  and  firm. 

SANDSTONE:  some  claystone  and  minor 
pyrite  sandstone  is  white  to  tannish 
white,  very  fine  to  fine,  well  sorted, 
rounded,  consolidated  with  calcareous 
cement.  Claystone  is  as  above. 


SAND:  grayish  white  with  slight  pink 
hue,  very  fine  to  fine,  well  sorted, 
rounded,  damp.  Some  minor  greenish 
clay. 


SAND:  same  as  above  but  noted  more 
greenish  clay  possibly  a  small  lens. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  8  of  8 


Boring  or  Well  No. 
Location  Radar  Rai 
Log  Recorded  by  _Pj 
NOTES:  BG=Backgroui 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/24/86 _  and  end 

3/04/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Sampling  Interval  (Estimated) 


S  trat igraphy 


Remarks 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  1  of  6 


Boring  or  Well  No.  P-2 1 1 
Location  Radar  Range 
Log  Recorded  by  Peter  A 
NOTES:  BG=Background .  ST= 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/25/86 _  and  end 

3/10/86 _ ; _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 

Denver  1500:  Lee  Gebbert _ 

Sampling  Interval  (Estimated)  _ ‘ 


St  rat igraphy 

0-5  clayey  silt  minor  SAND  &  GRAVEL.  Dark 
brown  slight  damp-dry  roots,  plastic. 


Rema  rk  s 


5-  5-6 


lO- 

ll  .1 


SAND/SILT:  Very  fine  to  coarse,  plastic, 
slightly  damp.  Minor  is  gravel,  cal¬ 
careous,  mottled  dark  brown  and  orange 
and  white-is  poorly  sorted  angular-sub- 
rounded. 


CLAY/SILT:  minor  graven  and  sand,  red¬ 
dish  brown  with  white  caliche,  cal¬ 
careous,  plastic,  slight  damp-dry. 


HNU  0.25  w / 
0.25 

Pol y t  es  t 
neg . 


1  5- 
15.5 


SAND  AND  GRAVEL:  sand  is  orange  sub¬ 
rounded  fine  to  coarse,  slight  cal¬ 
careous  due  to  LS  sand  with  quartz. 
Gravel  is  LS  white-tan  fine  grained 
sand  to  small  cobble. 


HNU  0.25/ 
0.25 


20-  20- 


SAND:  minor  is  gravel-subrounded , 
orange,  medium  grain,  well  sorted 
quartz  (not  calcaroues) ,  slightly 
damp-dry,  roudned-subrounded . 


HNU  0.35/ 
0.30 


Uf  ^'V  LVIV  VT  %. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  2  of 


Boring  or  Well  Mo.  P-2 1 u _ 

Location  Radar  Range _ 

Log  Recorded  by  Peter  A.  Wa  t  er r eu  s 
NOTES:  BG=Background .  ST=Shelbv  Tube 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/25/S6 _  and  end 

3/10/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 

G 


25-  25-26  ST 


30-  30-32  ST 


35-  35-  ST 

35.7 


SAND  AS  ABOVE  25.5. 

SILT  SAND  &  GRAVEL  worm  tubes  system 
mottled  orange  and  tan,  damp-moist. 


29  hit  alot  of  LS  &  fossils  (oysters) 
in  SAND. 

Hit  water. 

SAND  and  some  LS  gravel.  SAND  medium 
grained,  sub-angular  to  round,  wet, 
sand  is  mainly  quartz  to  aprox.  20% 

LS  and  light  orange.  LS  is  white-tan. 


LS  gravel  &  SAND:  slight  orange,  wet 
saturated,  very  fine  (minor  silt,  sand 
is  primarily  quartz  with  some  CACO^ . 
LS-mottled  tan  and  orange,  small-large 
grave  1 . 

At  37'  hit  walnut. 


HNU  0.35/ 
0.35 


HNU  0.35/ 
0.35 


HNU  0.35/ 
0.3 


>3 

SJl 

i'O 


40.5  ft.  No  returns. 


. .  >■,  •  i  t 

'Jr  A.  u 


RADIAN 

CORPORATION 


LOC  OF  DRILLING  OPERATIONS 


Sheet 


of  6 


Boring  or  Well  No.  P-2 1 u 

Location  Radar  Range _ 

Log  Recorded  by  Peter  A.  W s. 
NOTES:  BG=Backgrou nd  .  ST=She 
S=S 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/25/86 _  and  end 

3 / 1  0  / 86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 

G 


Sampling  Interval  (Estimated)  _ ; 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Stratigraphy 


Rema  rks 


I  IHMN  448  INSTALLATION  RESTORATION  PROGRAM  PHASE  2 

CONFIRHATION/OUANTIFICATION  STAG  <U>  RADIAN  CORP 
AUSTIN  TX  DEC  87  FTI615-8T-D-4M1 


UNCLASSIFIED 


F/G  24/7 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No. 
Location  Radar  Ri 
Log  Recorded  by  _| 
NOTES:  BG=Backgroi 


Project  Air 
Beginning  _ 2 


Beginning  2/25/86 _  and  end 

3/10/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sampling  Interval  (Estimated) 


Type 

Graph ic 

Taken 

Log 

Stratigraphy 

Remarks 

LIMESTONE:  some  shale  and  minor  brown 
sandy  siltstone  and  pyrite.  Descrip¬ 
tion  on  LS  &  Shale  as  above. 


SANDY  SILTSTONE  AND  SANDSTONE:  siltstone 
is  brownish  with  very  fine  sand.  Sand¬ 
stone  is  tannish  white  calcareous,  very 
fine  to  fine,  well  sorted,  rounded. 

Minor  pyrite. 


SILTY  CLAY  AND  SANDSTONE:  minor  brown 
sandy  siltstone  and  limestone.  Clay  is 
gray,  sandstone  is  as  above.  Gray  to 
white  consolidated  to  weak  calcite 
cement.  Shale  is  gray. 


Drilling  harder  5  78.5' 


SAND  AND  SANDSTONE:  minor  pyrite  and 
greenish  clay,  sand  is  probably  con¬ 
solidated  but  came  up  loose.  Sandstone 
is  grayish  white,  well  cemented,  fine, 
well  sorted,  rounded. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


of  6 


Boring  or  Well  No. 
Location  Radar  Rai 
Log  Recorded  by  _£j 
NOTES:  BG=Backgroui 


Project 
Beg  inning 


Beginning  2/2  5/86 _  and  end 

3/10/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner _ 


Sampling  Interval  (Estimated) 


Sample 

Sample 

Type 

Graph ic 

Depth  Zone 

Taken 

Log 

Stratigraphy 

Remarks 

RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  6  of  6 


Boring  or  Well  No.  P-21u _ 

Location  Radar  Range _ 

Log  Recorded  by  Peter  A.  Waterreus 
NOTES:  BG=Background ,  ST=Shelbv  Tube. 
SS=Split  Spoon.  CB=Corebarrel .  G=Grab 


Project  Air  Force  Plant  4  IRP _ 

Beginning  2/25/86 _  and  end 

3/10/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  Gardner 

Denver  1500:  Lee  Gebbert _ 

Sampling  Interval  (Estimated)  _ 5. 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Stratigraphy 


CLAYSTONE  AND  CLAYEY  SAND:  interbedded, 
greenish,  firm,  dry  to  slight  damp, 
sand  is  fine  grained  and  rounded. 


SANDY  SHALE:  brownish  gray,  firm, 
slightly  fissile,  dry. 


Rema  rk  s 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  Landfill 
Log  Recorded  by 
NOTES:  BG=Backgroui 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


5-  5-10 


LOG  OF  DRILLING  OPERATIONS 


Project  _i 
Beginning 


Sheet 


Beginning  3/18/86 _  and  end 

3/20/ 86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 

_ _ 

Sampling  Interval  (Estimated)  5 _  ft 


Stratigraphy 

TOPSOIL:  with  asphalt,  moist,  yellow- 
brown  with  gray  silty  shale. 


SHALE:  silty,  gray,  with  hard  lime¬ 
stone  fragments.  Wet  at  9-10',  making 
water. 


No  sample. 

SHALE:  silty,  hard,  with  limestone 
fragments,  turning  to  well  consoli¬ 
dated  limestone  at  15'. 


FOSSILIFEROUS  LIMESTONE:  and  shale, 
indurated,  shale  in  calcareous. 


At  18'  no  sample. 

LIMESTONE:  light  gray,  fossi liferous . 
well  indurated. 


SHALE:  gray,  silty,  turning  to  fossil- 
iferous  limestone  at  24',  shell  frag¬ 
ments,  hard  drilling. 


Remarks 

Draeger  poly¬ 
test  (pos)  1 
stroke 
HNU  35 


Contaminated 
cuttings  5- 
5.5',  s  trong 
petroleum 
odor . 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No. 
Location  Landf il j 
Log  Recorded  by  _J 
NOTES:  BG=Backgroi 


VBtfm 


Project  _i 

Beginning  3/18/86 _  and  end 

3/20/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75 . _ 

B 


1 

Sample 

Sample 

Type  Graphic 

p 

Depth  Zone 

Taken  Log 

Stratigraphy 

Remarks 

LIMESTONE:  shaley,  light  gray,  cemented 
shell  fragments  and  pyrite. 


CLAY:  gray,  silty,  fairly  plastic,  turn 
ing  to  sandy  clay,  carbonaceous,  pyrite 


SAND:  light  gray;  unconsolidated,  car¬ 
bonaceous,  dry,  fine-grained,  well 
sorted. 


SAND:  bone  white,  dry,  unconsolidated, 
clay  matrix,  well  sorted. 


•W 


W*»G 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet  3  of  3 


Boring  or  Well  No. 
Location  Landfill 
Log  Recorded  by  T< 
NOTES:  BG=Back£roui 


Depth 


Sample 

Sample  Type  Graphic 
Zone  Taken  Log 


Project  _i 
Beg  inning 


Beginning  3/18/86 _  and  end 

3/20/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 

_ Bagaett _ _ _ 

Sampling  Interval  (Estimated)  5 _  ft 


Stratigraphy 


Remarks 


SAND:  silty,  light  gray,  with  clay 
matrix,  unconsolidated. 


SAND:  cemented,  very  hard,  turning  wet 
at  55',  well  sorted,  silicic  cement. 


SAND:  brown,  wet,  fine-medium-grained, 
unconsolidated,  quartrose. 


Water  at  50' 


CLAY:  gray-green,  fairly  plastic, 
turning  to  green  confining  clay,  dry. 
TD:  62.5  ft. 


-v*. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No.  P-1 
Location  Lake  Worth  Ai 
Log  Recorded  by  Tobv  V 
NOTES:  BG=Background .  i 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Project  Air  Force  Plant  4  IRP _ 

Beginning  3/11/86 _  and  end 

3/17/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CHE-7 5  . _ 

B 


Sampling  Interval  (Estimated) 


Stratigraphy 


Rema rks 


LIMESTONE:  yellow-gray,  fossil l ferou s , 
turning  to  fine  sand  at  4-4.5'.  25% 
sand,  75%  limestone  over  5'  interval. 


Walnut  Forma 


LIMESTONE:  yellow-brown,  f os s il i ferou s , 
with  thin  stringers  of  sand  (1/4" 
thick)  . 


LIMESTONE:  hard,  gray,  shaley;  shale  is 
calcareous,  fissile,  strong  color 
change.  First  shale  at  9'. 

LIMESTONE:  hard,  shaley,  well 
cemented . 


Rig  chatter- 


Fossiliferous  15-18'. 


SHALE  (18-19') . 

LIMESTONE  (19-20'):  f os s i 1 i f er ous . 
SHALE:  dark  gray  with  limestone 
stringers  ( fossi  liferous  limestone), 
shale  is  fissile,  soft,  calcareous. 


RADIAN 

CORPORATION 


LOG  OF  DRILLING  OPERATIONS 


Sheet 


Boring  or  Well  No. 
Location  Lake  Wori 
Log  Recorded  by  _Xi 
NOTES:  BG=Backgrom 


Project  Air  Force  Plant  4  IRP _ 

Beginning  3/11/86 _  and  end 

3/17/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Stratigraphy 


Remarks 


LIMESTONE:  light  gray,  fossiliferous , 
hard,  minor  shale  (22-25 '). 


SHALE:  soft,  dark  gray,  silty,  cal¬ 


careous. 


SHALE:  gray  with  fine  silt,  pyrite  (10%) 
sand  stringers. 


SAND:  light  gray,  siliceous  with  clay 
stringers,  very  fine-grained,  dry,  ur.- 
cemented  thin  gravel  0.5'  thick. 

36-38'  as  above. 

SAND:  yellow  brown,  f  ine-t o-med i um- 
grained,  well  sorted. 


SAND:  yellow  tan,  f  inp-gra  ir.ed  ,  well 
sorted,  siltv,  wet.  more  ui  O  1  $  t  u  :  t  h 


n 

i 


LOG  OF  DRILLING  OPERATIONS 


RADIAN 

CORPORATION 


Sheet 


Boring  or  Well  No. 
Location  Lake  Wor 
Log  Recorded  by  T< 
NOTES:  BC=Backgroui 


Project  _i 
Beginning 


Beginning  3/11/86 _  and  end 

3/17/86 _  of  drilling  operation 

Type  Drill  Rig  and  Operator  CME-75  . _ 


Sampling  Interval  (Estimated)  _ _ 


Sample 

Sample  Type  Graphic 
Depth  Zone  Taken  Log 


Stratigraphy 


Remarks 


•j 

ll] 
I  ll 
I  I] 
<1 
l.'l 


SAND:  brown ,  fine-grained,  well  sorted, 
silicic  matrix,  uncemented,  moist. 


Making  water 
at  48 ' . 


SAND:  fine-grained,  well  sorted,  with 
streaks  of  carbonaceous  material;  inter- 
bedded  clay  53-55',  gray  with  hard 
streaks  of  sandstone. 


Abu  ndan  t 
water . 


SANDSTONE:  hard,  carbonaceous,  with 
interbedded  clay. 

TD:  55  ft. 


RADIAN 


'.N 

V 


Soil  Boring  Completion  Logs 


RADIAN 

CORPORATION 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


Borehole  No.  _ SB-1 _  Project  Air  Force  Plant  4  IRP _ 

Location  Fuel  Saturation  Area  No. 2 _  Log  Recorded  By  Peter  A.  Waterreus 

Drilled  By  Southwestern  Laboratories 


CONSTRUCTION 

Construction  Started  1/24/86 _  Completed  1  /2  7  /  86 _ 

Total  Depth  Drilled  (ft)  22 _  Hole  Diameter  8  inch _ 

Drilling  Method  Hollow-Stem  Auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant  4  Potable  Supply 

COMPLETION 

Type  of  Completion  Grouted  from  surface  to  22  ft. _ 

Interval  of  Grout  (ft-ft)  0-22 _ 

SAMPLING 

Number  and  Type  of  Samples  Collected  4  samples  from  Shelbv  tubes _ 

Sample  Interval  (ft-ft)  4-5.  9-9.3.  14-14.5.  19-19.2 _ 

Storage  and/or  Preservation  Method(s)  Samples  4-5.  14-14.5  stored  in  500  ml  glass 
containers  with  Teflon  lined  lids  at  0°C.  All  other  samples  stored  in  metal _ 

containers  at  ambient  temperatures. 


RADIAN 

CORPORATION 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


Borehole  No.  _ SB-2 _  Project  Air  Force  Plant  4  IRP _ 

Location  Fuel  Saturation  Area  No. 2 _  Log  Recorded  By  Peter  A.  Waterreus 

Drilled  By  Southwestern  Laboratories 


CONSTRUCTION 

Construction  Started  1  724/ 86 _  Completed  1  /2  7  /  86 _ 

Total  Depth  Drilled  (ft)  21 _  Hole  Diameter  8  inch _ 

Drilling  Method  Hollow-Stem  Auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant  4  Potable  Supply 

COMPLETION 

Type  of  Completion  None  (grouted  from  surface  to  total  depth) _ 

Interval  of  Grout  (ft-ft)  0-2 1 _ 

SAMPLING 

Number  and  Type  of  Samples  Collected  6  Shelbv  tube  samples _ 

Sample  Interval  (ft-ft)  4-4.3.  5-6.  9-9.2.  10-11.  14-14.5.  .19-19.2 _ 

MATERIALS 

Type  of  Grout  Lonestar  Portland  Cement _  Source  Marvneal .  TX _ 

COMMENTS 


i 

RADIAN 

1 

CORPORATION 

Borehole  No. 

k 

Location  Fu 

1 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


Drilled  By- 


Pro  jec  t  Air  For 
Log  Recorded  By 


Construction  Started  1/2  4/86 _  Com 

Total  Depth  Drilled  (ft)  22 _  Hoi 

Drilling  Method  Hollow-Stem  Auger _ 

Problems  Encountered  During  Drilling  _ 

Water  Source  for  Drilling  and  Completion  Procedures 


Completed  I / 
Hole  Diameter 


Type  of  Completion  Bor eh< 
Interval  of  Grout  (ft-ft) 


MPLING 

Number  and  Type  of  Samples  Collected 
Sample  Interval  (ft-ft)  4-4 .2  .  9-10  . 
Storage  and/or  Preservation  Method(s) 


TERIALS 
Type  of  Grout 


Source  Marvn 


RADIAN 

CORPORATION 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


RADIAN 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


RADIAN 

CORPORATION 

Borehole  No, 
Location  M 


BOREHOLE  COMPLETION  LOG:  SHEET  1/1 


Project  Air  Fore 
Log  Recorded  By 


Drilled  By 


Construction  Started  7  ! 1 1 / do - 

Total  Depth  Drilled  (ft)  _J± _  Hoi 

Drilling  Method  Hollow-Stem  Au£er _ 

Problems  Encountered  During  Drilling 
Water  Source  for  Drilling  and  Completion  Procedures 


MPLETION 

Type  of  Completion  Grout  from  surface 
Interval  of  Grout  (ft-ft)  0-4 _ 

.MPLING 

Number  and  Type  of  Samples  Collected  . 

Sample  Interval  (ft-ft)  2-2.5 _ 

Storage  and/or  Preservation  Method(s) 


S 


Type  of  Grout 


RADIAN  BOREHOLE  COMPLETION  LOG:  SHEET  1/1 

CORPORATION 


Borehole  No.  SB-9 _  Project  Air  Force  Plant  4  IRP _ 

Location  Building  21.  Fuel  Test  Area _  Log  Recorded  By  Peter  A.  Waterreus 

Drilled  By  Southwestern  Laboratories 


CONSTRUCTION 

Construction  Started  7  /22/86 _  Completed  7/22/86 _ 

Total  Depth  Drilled  (ft)  20  ■  5 _  Hole  Diameter  8  inch _ 

Drilling  Method  Hollow-Stem  Auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant  4  Potable  Supply 

COMPLETION 

Type  of  Completion  Grout  from  surface  to  20.5  ft. _ 

Interval  of  Grout  (ft-ft)  0-20.5 _ 

SAMPLING 

Number  and  Type  of  Samples  Collected  3  samples  from  Shelbv  tube _ 

Sample  Interval  (ft-ft)  2  from  9-10.  1  from  19-20 _ 

Storage  and/or  Preservation  Method(s)  Sample  stored  in  glass  iar  at  0°C _ 

MAT  RIALS 

Type  of  Grout  Lonestar  Portland  Cement _  Source  Ma.rvneal .  TX _ 


RADIAN  BOREHOLE  COMPLETION  LOG:  SHEET  I  I 

CORPORATION 

Borehole  No.  SB-1 1 _  Project  Air  Force  Plant  4  IRP _ 

Location  NARF  Area _  Log  Recorded  By  Peter  A.  Waterreus 

Drilled  By  Southwestern  Laboratories 


CONSTRUCTION 

Construction  Started  7/24/86 _  Completed  7  / 2 4 / 86 _ 

Total  Depth  Drilled  (ft)  4.75 _  Hole  Diameter  8  inc h _ 

Drilling  Method  Hollow-Stem  Auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant  4  Potable  Supply 

COMPLETION 

Type  of  Completion  Grout  from  surface  t.o  4.75  ft. _ 

Interval  of  Grout  (ft-ft)  0-4 . 75 _ 

SAMPLING 

Number  and  Type  of  Samples  Collected  2  samples  from  Shelbv  tube:  1  from  snlit-spoon 

Sample  Interval  (ft-ft)  2-3  (2  samples).  4-4.5 _ 

Storage  and/or  Preservation  Method(s)  Sample  stored  in  glass  iar 

MATERIALS 

Type  of  Grout  Lonestar  Portland  Cement _  Source  Marvneal .  TX 


COMMEN 


RADIAN 

CORPORATION 

Borehole  No 
Location  N 


BOREHOLE  COMPLETION  LOC :  SHEET  1/1 


we 


[This  page  intentionally  left  blank; 
not  included  in  page  count] 


V 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  HM-1 00 _ 

Location  Former  Fuel  Storage 
Elevation  (surface)  670.43 
Elevation  (measuring  pt.)  _6J 


Project  Air  Force 
Log  Recorded  By  _P 
Drilled  By  S ou t hvj 


CONSTRUCTION 

Construction  Started  1  /20/86 _  Completed  1  /2 

Total  Depth  Drilled  (ft)  49 _  Hole  Diameter 

Drilling  Method  hollow-stem  auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Fore 


COMPLETION 

Type  of  Completion  Flu 
Top  of  Well  Casing  (ft) 
Screen  Interval  (ft-ft) 


Depth  (ft)  33 


Interval  of  Grout  (ft-ft)  1  .( 
Interval  of  Bentonite  (ft-ft) 
Interval  of  Sand  Pack  (ft-ft) 


SAMPLING 

Number  and  Type  of  Samples  Collected 
Sample  Interval  (ft-ft)  7-7 .5 .  11-12 
Storage  and/or  Preservation  Method(s) 


MATERIALS 

Casing  Type  2-inch  ID  Schedule 
Screen  Type  2-inch  ID  Schedule 
Method  of  Joining  Casing/Screen 


Slot  Size  0 ■ 0 


Type  of  Grout  Lont 

.-Type.it>  U>».  js 

Type  of  Bentonite 


Type  of  Sand  Pack  No . 

sacks _ 

Lithology  of  Sand  Pack 


Sourc  e 
Amount 
Sourc  e 
Amount 
Sourc  e 
Amount 


SECURITY  MEASURES 

Description  Locking 


WWW 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


k 


Boring  or  Well  No.  HM-1 00 _  Project  Air  Force  Plant  4  IRP _ 

Location  Former  Fuel  Storage  Area _  Log  Recorded  by  Peter  A.  Waterreus 


DEVELOPMENT 

Development  started  1/22/86  and  ended  1/26/86 

Static  water  level  before  development  25,2  (ft) 

and 

after  development  38 . 3 

(ft)  . 

Depth  of  open  hole  inside  well  before  development 

47 

( f t )  and  after 

development  -  (ft). 

Water  auantitv  discharged  during  development  6.6 

(ft3)  . 

Tvpe.  s ize/caoac itv  of  pump  or  bailer  used  for  development  Brainard  Kilman  1.7 

PVC 

hand  pump 

COMMENTS 

BGL  (below  ground  level):  ID  (internal  diameter) _ 

Development  Record  of  Discharge  and  Sediment 


Clar/Clr . 

Odor  of 

Lithology/ 

Conduc¬ 

Date 

T  ime 

Discharge 

Discharge 

Grain  Size 

ed  tivitv  Temp . 

Rema  rks 

1/22 

1710 

Brown; 
c learer 
after  2 
gal. 

- 

Clay/ silt 

1740 

Having  problem  with 

pump,  pulled 

approx . 

2  gals,  total 

1/23 

1035 

Brown 

- 

Clay/ silt 
v.f.  sand 

7.1 

800 

1 5  °C 

2 

gal.  total 

1435 

Murky 

- 

As  above 

7.0 

900 

1 8  °C 

1 

gal  . 

1540 

Clearer 

Silt/ 
v.  f . sd 

6.8 

800 

1  8  °C 

2 

gal . 

1/24 

1630 

Murky 

- 

It 

7.0 

900 

1  9  °C 

1 

gal . 

1635 

Murky 

- 

It 

7.0 

900 

1  9°C 

2 

gal . 

1/25 

0943 

Murky 

- 

II 

6.5 

900 

1  8  °C 

1 

gal . 

0946 

Murky 

- 

II 

6.5 

900 

1  8  °C 

2 

gal . 

1150 

Murky 

- 

v.f.  sand 

6.5 

900 

1  9  °C 

1 

gal  . 

1406 

Clear 

- 

less  sand 

6.3 

900 

1  9  °C 

1 

gal . 

1432 

Clear 

- 

M 

6 . 8 

900 

1  8  °C 

8 

gal/26  mm. 

1  /  26 

1518 

Cloudy  tan 

- 

f  ine  sand 
silt 

7.3 

1000 

1  9  cC 

1 

gal . 

1631 

Cloudv  tan 

- 

II 

7.4 

900 

1  7  0  C 

2 

0  gal/73  min 

F-69 


«  *  »  •  » 


CONST Rl'CTIO 


Construction  Started  1/21 
Total  Depth  Drilled  (ft)  _ 
Drilling  Method  hoi lov-st 


Completed  1/26/ 
Hole  Diameter 


Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Aj 


notable  su 


COMPLETION 

Type  of  Completion  Flush  with  ground 

Top  of  Well  Casing  (ft)  0.33  BGL _ 

Screen  Interval  (ft-ft)  1 9-34 _ 

Interval  of  Grout  (ft-ft)  1-14 _ 

Interval  of  Bentonite  (ft-ft)  14-1 6 
Interval  of  Sand  Pack  (ft-ft)  16-26 

SAMPLING 

Number  and  Type  of  Samples  Collected 
Sample  Interval  (ft-ft)  4-5.  9-10.  1* 
Storage  and/or  Preservation  Method(s) 


Depth  (ft) 


S lough  26  —2 


amples  from  Shelbv  tubes 


;s  stored  in  metal  containers 


m 

RADIAN 

V*  • 

CORPORATION 

Cy: 

Boring  or  Well  No. 

K- 

Location  FDTA  No. 

MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Project  Air  Force  Plant  4  IRP _ 

Log  Recorded  by  Peter  A.  Waterreus 


DEVELOPMENT 

Development  started  1/25/ S6  and  ended  1/25/86 

Static  water  level  before  development  22.2  (ft)  and  after  development  22.2  (ft) 

Depth  of  open  hole  inside  well  before  development  30.9 _  (ft)  and  after 

development  31.5 _  (ft). 


Water  quantity  discharged  during  development  21.4 


(ft  ). 


Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman  1.7  PVC 
hand  pump _ 


COMMENTS 

BGL  (below  ground  level):  ID  (internal  diameter) 


Development  Record  of  Discharge  and  Sediment 


Tame 

Clar/ Clr . 
Discharge 

Odor  of 
Discharge 

Lithology/ 
Grain  Size 

£H 

Conduc- 
t ivitv 

Temp . 

Rema rks 

1023 

Brownish 

gray 

None 

v.f.  sand, 
clay 

6.6 

800 

1  8  °C 

Oily  looking;  1  gal. 

1056 

Les  s 
murky 

None 

les  s  v.f. 
sand 

6.5 

750 

20°C 

No  film;  40  gals, 
since  start 

1114 

Getting 

clearer 

None 

little  sand 

6.5 

700 

20°C 

100  gals.;  no  film 

1134 

Getting 
c learer 

None 

less  sand 

6.5 

750 

1  9  °C 

apx.  60  gals,  since 
start,  no  film 

RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  HM-1 02 _ 

Location  Landfill  No.2  Area 
Elevation  (surface)  654 . 98 
Elevation  (measuring  pt.)  6! 


Project  Air  F  o : 
Log  Recorded  By 
Drilled  Bv  Soul 


iwivmvi 


CONSTRUCTION 

Construction  Started  1/21/86 _  Completed  1/27  /  S 

Total  Depth  Drilled  (ft)  44 _  Hole  Diameter  8- 

Drilling  Method  hollow-stem  auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  PI 


COMPLETION 

Type  of  Completion  Flu 
Top  of  Well  Casing  (ft) 
Screen  Interval  (ft-ft) 


v i  t h  ground  sui 

.33  BGL _ 

t-44 _ _ 


Depth  (ft)  14 


Interval  of  Grout  (ft-ft)  1-11 _ 

Interval  of  Bentonite  (ft-ft)  11-13 
Interval  of  Sand  Pack  (ft-ft)  1 3 -44 

SAMPLING 

Number  and  Type  of  Samples  Collected 


al  (ft-f 
r  Preser 


IMm-RIHiigHMlBiPI  —  II 1 1 H— 


RADIAN  MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 

CORPORATION 

Boring  or  Well  No.  HM- 1 02 
Location  Landfill  No. 2  Area 


DEVELOPMENT 

Development  started  - _  and  ended  _ - _ . 

Static  water  level  before  development  -  (ft)  and  after  development  _ -  (ft) 

Depth  of  open  hole  inside  well  before  development  _ - _  (ft)  and  after 

development  _ - _  (ft).  ^ 

Water  quantity  discharged  during  development  _ - _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman  1.7  PVC 
hand  puma _ _ _ 


Project  Air  Force  Plant  4  IRP _ 

Log  Recorded  by  Peter  A.  Waterreus 


COMMENTS 

5GL  (below  ground  leve _ ID  (internal  diameter) 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  HM-1 02 
Location  Landfill  No. 2  Art 


Project  Air  Force  Plant  4  IRP _ 

Log  Recorded  by  Peter  A.  Waterreu: 


Depth  Below 

Hvdrogeologic  Unit  Surface  (ft) 


Well  Construction  Diagram 


Clay 

and 

Gravel 


Upper 

Alluvium 


Locking  meter  box 


Grou  t 


■8"  diameter  borehole 


stone 


Bentonite 

2"  diameter  Schedule  40  PVC 


Shale 


Good  1  and 
Formation 


Static  water  level  4/18/86 


Sand  pack 


2"  diameter  schedule  40  PVC 


L  une- 


Walnut 
F  orma  t ion 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Boring  or  Well  No. 
Location  NE  Cornel 


Project  Air  Foi 
Log  Recorded  by 


DEVELOPMENT 

Development  started  1/25/86  and  ended  1/25/86 

Static  water  level  before  development  24.33  (ft)  and  after  development  2 1. 

Depth  of  open  hole  inside  well  before  development  38.0 _  (ft)  and  after 

development  38 . 2 _  (ft). 

Water  quantity  discharged  during  development  1 6 _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman 


COMMENT 


Clar/Clr . 

Odor  of 

Lithology/ 

Conduc- 

Discharge 

Discharge 

Grain  Size 

£H 

tivitv 

1347 

Tan , 

None 

v.f.  fine 

6.5 

900 

20  °C 

murky 

sand  and 
silt 

1409 

Getting  a 
bit 

cleaner 

None 

If 

6.5 

800 

21  °C 

1426 

Getting 

None 

less  silt 

6.5 

800 

O 

o 

•H 

CM 

clearer 

and  sand 

1445 

Cloudy 
( t  an) 

None 

If 

6.5 

800 

21  °C 

5  gal. 

25  gal.  since  start 

70  gal.  since  start 
120  gal . 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  HM-1 03 


Project  Air  Force  Plant  4  IRP 


Location  NE  Corner/Bldg.  188  Chrome  Pit  1  Log  Recorded  by  Peter  A.  Waterreus 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Boring  or  Well  No.  HM-1 04 _  Project  Air  Force  Plant  4  IRP _ 

Location  SW  Corner  of  Bldg.  188 _  Log  Recorded  by  Peter  A.  Waterreus 


DEVELOPMENT 

Development  started  _ 2 _  and  ended  _ - _ . 

Static  water  level  before  development  -  (ft)  and  after  development  -  (ft) 

Depth  of  open  hole  inside  well  before  development  _ - _  (ft)  and  after 

development  _ - _  (ft). 

Water  quantity  discharged  during  development  _ ; _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman  1.7  PVC 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  HM-I 04 _ 

Location  SW  Corner  of  Bldg. 
Elevation  (surface)  650.04 
Elevation  (measuring  pt.)  6^ 


Project  Air  Force 
Log  Recorded  By  _P 
Drilled  By  Souths 


Depth  ( f t )  23 


CONSTRUCTION 

Construction  Started  1  /22/86 _  Completed  1  / 

Total  Depth  Drilled  (ft)  3 9 _  Hole  Diameter 

Drilling  Method  hoi  low -stem  auger _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Fore 


COMPLETION 

Type  of  Completion  Flush  with  ground 
Top  of  Well  Casing  (ft)  0.33  BGL 
Screen  Interval  (ft-ft)  23 . 5-38 . 5 

Interval  of  Grout  (ft-ft)  1-17 .4 _ 

Interval  of  Bentonite  (ft-ft)  1 7 .4-1 1 
Interval  of  Sand  Pack  (ft-ft)  19.8-31 

SAMPLING 

Number  and  Type  of  Samples  Collected 


Sample  Interval  (ft-ft) 

Storage  and/or  Preservation  Method(s) 


1  £  1  as 


MATERIALS 


Casing  Type 
Screen  Type 
Method  of  Joining  Cas ing/Scr een 

Type  of  Grout  Lonestar  Portland 

Type  I.  94  lb.  sacks _ 

Type  of  Bentonite  Pellets.  50  1 

Type  of  Sand  Pack  No .  1 A  Blasts 
sacks 


Lithology  of  Sand  Pack 


Slot  Size 


Sourc  e 
Amount 
Sourc  e 
Amount 
Sourc  e 
Amount 


SECURITY  MEASURES 


npqrnnf  inn  T.nrk 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  HM-1 04 _  Project  Air  Force  Plant  4  IRP _ 

Location  SW  Corner  of  Bldg.  188 _  Log  Recorded  by  Peter  A.  Waterreus 


Depth  Below 

Hydrogeologic  Unit  Surface  (ft) 


Well  Construction  Diagram 


0— 


Clayey  Upper 

Silt  Alluvium  5 — 


10- 


Clay 


15— 


20- 

Good  land 
Formation 


Shale 


30  — 


35- 


Lime-  Walnut 

stone  Formation 


40- 


Locking  meter  box 


8"  diameter  borehole 


Grout 


2"  diameter  Schedule  40  PVC 
casing 


Bentonite 


Sand  pack 

Static  water  level  4/10/86 

2"  diameter  Schedule  40  PVC 
screen 


Slough 


45  — 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Boring  or  Well  No.  HM-1Q5 _  Project  Air  Force  Plant  4  IRP 

Location  __Bld£.  21.  Fuel  Test  Area _  Log  Recorded  by  Tobv  Walters 


DEVELOPMENT 

Development  started  8/13/86  and  ended  8/13/86 

Static  water  level  before  development  -  (ft)  and  after  development 

Depth  of  open  hole  inside  well  before  development  _ - _  (ft)  and  afte 

development  _ -  (ft). 

Water  quantity  discharged  during  development  _ - _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman  1.7  PVC 
hand  pump _ _ _ _ _ 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No 
Location  Bldg.  2 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  HM-106 
Location  NW  Corner  of  Solver 
Elevation  (surface)  650 . 09 
Elevation  (measuring  pt.)  6/ 


Project  Air  Force 
Log  Recorded  By  _P 
Drilled  By  Southw 


Construction  Started  1  /26/86 _  Com 

Total  Depth  Drilled  (ft)  34 _  Hoi 

Drilling  Method  hollow-stem  auper _ 

Problems  Encountered  During  Drilling  None _ 

Water  Source  for  Drilling  and  Completion  Procedures 


Completed  1 / 
Hole  Diameter 


COMPLETION 

Type  of  Completion  Flush  witl 
Top  of  Well  Casing  (ft)  0.33 
Screen  Interval  (ft-ft)  15.1- 

Interval  of  Grout  (ft-ft)  1  -' 
Interval  of  Bentonite  (ft-ft) 
Interval  of  Sand  Pack  (ft-ft) 


Depth  (ft) 


Number  and  Type  of  Samples  Collected 


MATERIALS 
Casing  Type 
Screen  Type 
Method  of  Joining  Cas ing/Scr een 

Type  of  Grout  Lonestar  Portlanc 

Type  I.  94  lb.  sacks _ 

Type  of  Bentonite  Pel  lets ■  50  ] 

Type  of  Sand  Pack  No.  1A  Blasts 
sacks 


Source 
Amount 
Sourc  e 
Amount 
Source 
Amount 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


!«* a 


Development  started  _ 2 _  and  ended  _ - _ . 

Static  water  level  before  development  -  (ft)  and  after  development  _ 

Depth  of  open  hole  inside  well  before  development  - _  (ft)  and  after 

development  _ - _  (ft). 

Water  quantity  discharged  during  development  _ 3 _  (ft;. 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman 
hand  pump _ _ 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  NW  Corn? 


Hydrogeologic  Unit 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Depth  Below 
Surface  (ft) 


Project  _Air  Force  P 
Log  Recorded  by  Pet 


Well  Construction  Diagram 


Locking  meter  box 


A1  luv ium 


Grou  t 


U- 


8"  diameter  borehole 

2"  diameter  Schedule  40  PVC 
c n sing 

Bentoni t  e 


Clay 

and 

Shale 


Shale 

and 

Lime¬ 

stone 


Lime- 


Good  land 
Forma  t ion 


Wa lnut 
Formation 


i 


rr^ 


Sand  pack 


'2"  diameter  Schedule  40  PVC 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  HM-107 
Location  Bide.  21  Fuel  Test 
Elevation  (surface)  638.71 
Elevation  (measuring  pt.)  64 


Project  Air  Force 
Log  Recorded  By  P 
Drilled  By  Underg 


Descr lpt ion 


RADIAN 

CORPORATION 

Boring  or  Well  No. 
Location  Bldg.  2] 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Project  Air  Force  P 
Log  Recorded  by  Tob 


Development  started  8/13/86  and  ended  8/13/86 

Static  water  level  before  development  13.13  (ft)  and  after  development  _ 

Depth  of  open  hole  inside  well  before  development  25.35  (ft)  and  after 
development  25.35  (ft). 

Water  quantity  discharged  during  development  1 .07 _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  Brainard  Kilman 


Clar/Clr , 


Odor  of 


Lithology/ 


Conduc 


Murky 


Several  pump  strokes, 
then  cleared  up,  went 
dry  after  apx.  8  gal. 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  HM-1 07 _  Project  Air  Force  Plant  4  IRP _ 

Location  Bldg.  21.  Fuel  Test  Area _  Log  Recorded  by  Peter  A.  Water reus 


Depth  Below 

Hydrogeologic  Unit  Surface  (ft)  Well  Construction  Diagram 


0  — 


Sand 


Clay  Alluvium  10 — 


15- 

Silt 

and 

Gravel 

20- 


Walnut 

Formation  25 — 
@  TD 


Grou  t 

Bentonite 
Sand  pack 

8"  diameter  borehole 

Static  water  level  8/19/86 

2"  diameter  Schedule  40  PVC 
and  screen 


30— 


35  — 


40  — 


45  — 


50— 


F.-91 


RADIAN  1 

CORPORATION 

Monitor  Well  No.  HM-1 08 
Location  Bldz . .  21.  Fuel 
Elevation  (surface)  636 . 1 
Elevation  (measuring  pt.) 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Project  Air  Force 
Log  Recorded  By  _P 
Drilled  By  Underg 


Construction  Started  8/12/86 _  Com 

Total  Depth  Drilled  (ft)  1 5 _  Hoi 

Drilling  Method  Hollow-stem  auger _  _ 

Problems  Encountered  During  Drilling  None 

Water  Source  for  Drilling  and  Completion  Procedures 


Completed  8/12 
Hole  Diameter 


COMPLETION 

Type  of  Completion  Above  ground _ 

Top  of  Well  Casing  (ft)  2.83  AGL _ 

Screen  Interval  (ft-ft)  5-1 5 _ 

Interval  of  Grout  (ft-ft)  0-2 _ 

Interval  of  Bentonite  (ft-ft)  2-4 
Interval  of  Sand  Pack  (ft-ft)  4-1 5 

SAMPLING 

Number  and  Type  of  Samples  Collected 

Sample  Interval  (ft-ft)  9-10 _ 

Storage  and/or  Preservation  Method(s) 


Casing  Type  2-incb  IP  Schedule 
Screen  Type  2-inch  ID  Schedule 
Method  of  Joining  Casing/Screen 

Type  of  Grout  Lonestar  Portland 


Depth  (ft)  1 


Slot  Size  Q . 


Source  Marvn 


mmrnsmmmmmMa 


Lithology  of  Sand  Pack. 


Descr lpt ion 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  HM-1 
Location  Bide.  21 .  Fuel 


Hydrogeologic  Unit 


Depth  delow 
Surface  (ft) 


Project  Air  Force  P' 
Log  Recorded  by  Pet 


Well  Construction  Diagram 


Clayey 

Sand 

and 

Gravel 


A1 luvium 


Walnut 
Formation 
@  TD 


Grout 

Bentonite 


Sand  pack 

2"  diameter  Schedule  40  PVC 
screen 

8"  diameter  borehole 


STatic  water  level  8/19/86 


‘  "•  .V  \  L,%  , 


.N  \  \  .VA  .V.MV.N  ■ ' V  A  A  .S 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  P-20m _  Project  Air  Force  Plant  4  IRP _ 

Location  Radar  Range.  S.  of  Landfill  No.4  Log  Recorded  By  Peter  A.  Wat  er rcu s 

Elevation  (surface)  _  Drilled  By’  Underground  Resource  Mgiat . 

Elevation  (measuring  pt.)  6  73.23  ft. _ 


CONSTRUCTION 

Construction  Started  2/25/86 _  Completed  3/05/86 _ 

Total  Depth  Drilled  (ft)  155' _  Hole  Diameter  20"  ( 0-41 . 3 )  15" _ 

Drilling  Method  Mud  rotary _  (41.75)  and  10"  (  7  5-1  55) _ 

Problems  Encountered  During  Drilling  None 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant  4  potable  supply 
COMPLETION 

Type  of  Completion  Above  ground,  1/2  ho  submersible  pump _ 

Top  of  Well  Casing  (ft)  apx.  4"  AGL _  Depth  (ft)  155 _ 

Screen  Interval  (ft-ft)  125-155 _ 

Interval  of  Grout  (ft-ft)  75-109.5  (  5"  PVC):  0-41.3  (16"  steel  casing) _ 

Interval  of  Bentonite  (ft-ft)  109.5-112.5 _ 

Interval  of  Sand  Pack  (ft-ft)  6-75.  112.5-155 _ 

MATERIALS 

Casing  Type  16"  (ID)  steel  surface:  10  3/4"  (ID)  steel:  5"  (ID)  Schedule  80  PVC _ 

Screen  Type  5"  (ID)  Schedule  80  PVC _  Slot  Size  0.010 _ 

Method  of  Joining  Cas ing/Scr een  Screw  type  ioints _ 

*Tvpe  of  Grout  TX I  Portland  Cement _  Source  Midlothian.  TX _ 

Type  T.  94  lb.  sacks _  Amount  1 0  sacks _ 

*Tv pe  of  Sand  Pack  No.  1A  Blastsand.  100  lb .  Source  TX  Mining  Co..  Arlington.  TX 

sacks _  Amount  18  sacks _ 

Lithology  of  Sand  Pack  Primarily  quartz,  minor  orthoclase _ 

SECURITY  MEASURES 

Description  Locking  box  over  well  (1/4"  thick)  with  3  protective  posts  cemented _ 

into  surface,  radially  3'  from  well. _ 

COMMENTS 

Drilled  0-41.3  ft.  with  20"  bit,  set  16"  steel  surface  casing  (0-41.3  ft),  grout. 

Drilled  0-41.3  ft.  through  shoe,  then  41.3-75  ft.  with  15"  bit,  set  10  3/4"  steel 

casing. 

Drilled  (0-75  ft),  grout  0-75'  through  shoe,  then  75-155  ft  with  10"  bit,  set  5"  PC 
casing  (0-155  ft),  sand  pack  112.5-155,  bentonite  seal  109.5-112.5,  grout  75-109.5, 
sand  pack  6-75  ft,  grout  0-6  ft. 

"'Materials  for  5"  PVC  casing  completion. 
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RADIAN 

CORPORATION 

Boring  or  Well  No.  P-2( 
Location  Radar  Ranee,  j 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Project  Air  Force  F 
Log  Recorded  by  Tob 


DEVELOPMENT 

Development  started  3/22/86  and  ended  3/22/86 

Static  water  level  before  development  108  (ft)  and  after  development  108 
Depth  of  open  hole  inside  well  before  development  155  (ft)  and  after 

development  155 _  (ft). 

Water  quantity  discharged  during  development  30 _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  1"  tremmie  line  with 

f  we'll: 
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Surface  (ft) 

Well  Construction  Diagram 
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RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  No.  P-2  1 u _ 

Location  Radar  Range.  Landfill  Nc 

Elevation  (surface)  660 . 66 _ 

Elevation  (measuring  pt.)  66 


Project  Air  Force  Plant  4  IRP 
Log  Recorded  By  Peter  A.  Water 
Drilled  By  Underground  Resourc 


CONSTRUCTION 

Construction  Started  2/25/86 _  Completed  3/10/86 

Total  Depth  Drilled  (ft)  110 _  Hole  Diameter  20" 

Drilling  Method  Mud  rotary _  ( 40-7  5  ' )  and  10"  ( 

Problems  Encountered  During  Drilling  None 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plan 


COMPLETION 

Type  of  Completion  Above  ground .  1/21 
Top  of  Well  Casing  (ft)  apx.  4"  AGL 
Screen  Interval  (ft-ft)  85-105 _ 

Interval  of  Grout  (ft-ft)  0-40  (16"  a 

Interval  of  Bentonite  (ft-ft)  NA _ 

Interval  of  Sand  Pack  (ft-ft)  10-110 

MATERIALS 

Casing  Type  16"  (ID)  s  teel  surf  ace :  1.C 

Screen  Type  ,  „5. " . IlDl_S£ h.gd y_l.y_8.Q_P VC _ 

Method  of  Joining  Casing/Screen  Screw 

*Type  of  Sand  Pack  No.  1 A  Bias  tsand .  1 C 
sacks 


Lithology  of  Sand  Pack 


submersible  pump _ 

_  Depth  (ft)  1 1 ( 


Slot  Size 


Source  TX  Mining  C 
Amount  32  sacks 


SECURITY  MEASURE 


Descr lpt ion 


cemented 


COMMENTS 

Drill  0-40'  with  20:  bit,  set  16"  steel  surface  casing  (0-401),  grout  0-40'. 

Drill  out  shoe,  drill  15"  hole  (40-75'),  set  10  3/4"  steel  casing  (0-75'),  grout 
0-75 ' . 

Drill  out  shoe,  drill  10"  hole  (75-110'),  set  5"  PVC  casing  (0-110'),  set  centralizer 
at  100',  sand  pack  10-110',  grout  0-10'. 

^Materials  for  5"  PVC  casing  completion. 
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RADIAN  MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 

CORPORATION 

Goring  or  Well  No.  P-2 1  u _  Project  Air  Force  Plant  A  IRP 

Location  Radar  Range.  Landfill  No.  2 _  Log  Recorded  by  Tobv  Walters 


DEVELOPMENT 

Development  started  3/22/86  and  ended  3/22/86 

Static  water  level  before  development  90 ■ 0  (ft)  and  after  development  drv  (ft) 

Depth  of  open  hole  inside  well  before  development  10  5 _  (ft)  and  after 

development  105 _  (ft).  ^ 

Water  quantity  discharged  during  development  3 ■  3 _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  1"  tremmie  line  with  air 
compressor  capacitv  of  well:  5  epm 
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CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No.  P-21u _  Project  Air  Force  Plant  4  IRP _ 

Location  Radar  Range.  Landfill  No,  2 _ Log  Recorded  by  Peter  A,  Waterreus 
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10"  diameter  borehole 
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casing  and  screen 
Static  water  level  4/10/86 
Central i zer 
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RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 


Monitor  Well  IA  .  P-22u _ 

Location  Land  ..ill  No.  3 _ 

Elevation  (surface)  _ 

Elevation  (measuring  pt.)  631.' 


Project  Air  Force  Plant  4  IRP 
Log  Recorded  By  Tobv  K.  Walters 
Drilled  By  Underground  Resource 


CONSTRUCTION 

Construction  Started  3/18/86 _ Com 

Total  Depth  Drilled  (ft)  62  .  75 _  Hoi 

Drilling  Method  Mud  rotary _  ( 9 

Problems  Encountered  During  Drilling  None 

Water  Source  for  Drilling  and  Completion  Procedures 


COMPLETION 

Type  of  Completion  Ab o' 
Top  of  Well  Casing  (ft) 
Screen  Interval  (ft-ft) 


Completed  3/2 
Hole  Diameter 


Interval  of  Grout  (ft-ft)  0-9 '  ( 1 
Interval  of  Bentonite  (ft-ft)  NA 
Interval  of  Sand  Pack  (ft-ft)  10 


MATERIALS 

Casing  Type  1 6"  ( ID)  steel  sur 
Screen  Type  5"  ( ID)  Schedule  8 
Method  of  Joining  Casing/Screen 

*Type  of  Grout  Portland . C.effiS.Bt... 


Type  of  Sand  Pack 
sacks 


COMMENTS 

Drilled  0-9'  with  20:  bit,  set  16"  steel  surface  casing  (0-9'),  grout  0-9'. 

Drilled  out  shoe,  drill  15"  hole  (9-35.3'),  set  10  3/4"  steel  casing  (9-35.2'),  grout 
0-35.3 ' . 

Drill  out  shoe,  drill  10"  hole  (35.3-62.75'),  set  5"  PVC  casing  (0-62.75'),  sand  pack 
10.5-62.75',  grout  0-10.5'. 

^Materials  for  5"  PVC  casing  completion. 
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RADIAN 

CORPORATION 

Boring  or  Well  No.  P-22i 
Location  Land  fill  No .  3 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Project  Air  Force  Plant  4  IP 
Log  Recorded  bv  Tobv  Walters 


DEVELOPMENT 

Development  started  .3/2  0/86  and  ended  3/2  0/86 

Static  water  level  before  development  57  (ft)  and  after  development  _ 

Depth  of  open  hole  inside  well  before  development  62.75  (ft)  and  after 
development  62.75  (ft). 

Water  quantity  discharged  during  development  70 _  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  1 "  tremmie  1 ine 
compressor  capacity  of  well: 


Turbid 


Clear 


Began  air  lift 
Turned  off  compressor 
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CORPORATION 

Boring  or  Well  No.  P-22u 
Location  Landfill  No.  I 


MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Project  Air  Force  Plant  A  IRP _ 

Log  Recorded  by  Peter  A.  Waterreu; 
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20  diameter  borehole 
16"  diameter  steel  casing 


15"  diameter  borehole 
10  3/A"  diameter  steel  casing 
Sand  pack 


10"  diameter  borehole 


5"  diameter  Schedule  80  PVC 
and  screen 


Static  water  level  A/10/86 
1/2  hp  submersible  pump 


RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  1/3 
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Monitor  Well  No.  P-23u 

Location  Lake  Worth _ 

Elevation  (surface)  _ 

Elevation  (measuring  pt.) 


Project  Air  Force  Plant  4  IRP 
Log  Recorded  By  Tobv  K,  Waltei 
Drilled  Bv  Underground  Res  pure 


Msmt . 


CONSTRUCTION 

Construction  Started  3/11/86 _  Completed  3/18/86 

Total  Depth  Drilled  (ft)  55.3 _  Hole  Diameter  15"  ( 

Drilling  Method  Mud  rocarv _  10"  (33.75-55.3') 

Problems  Encountered  During  Drilling  None 

Water  Source  for  Drilling  and  Completion  Procedures  Air  Force  Plant 


COMPLETION 

Type  of  Completion  Abo' 
Top  of  Well  Casing  (ft) 
Screen  Interval  (ft-ft) 


:.  4"  AGL 


Depth  (ft) 


Interval  of  Grout  (ft-ft)  0-33.75 
Interval  of  Bentonite  (ft-ft)  NA 
Interval  of  Sand  Pack  (ft-ft)  10 . 

MATERIALS 

Casing  Type  10  3/4"  ( ID)  steel  si 
Screen  Type  5"  (ID)  Schedule  80  F 
Method  of  Joining  Cas ing/Screen  _S 

*Type  of  Grout  .  P.p.r 1 1  and  Cement _ 

Type  I.  94  lb.  sacks _ 

Type  of  Sand  Pack  No.  1A  Blastsar 
sacks _ 


Slot  Size 


Source  Midlothiar 
Amount  18  sacks  ] 
Source  TX  Mining 
Amount  18  sacks 


Description 

urfac 


mmmm 


COMMENTS 

Drilled  0-33.75'  with  15:  bit,  set  10  3/4"  steel  casing  (0-33.75'),  grout  0-23.75'. 
Drilled  out  shoe,  drill  10"  hole  (33.75-55.3),  set  5"  PVC  casing  (0-55.3'),  sand  pack 
10.3-55.3',  grout  0-10.3'. 

^Materials  for  5"  PVC  casing  completion. 
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RADIAN 

CORPORATION 


MONITOR  WELL  COMPLETION  LOG:  SHEET  2/3 


Boring  or  Well  No.  P-23u _  Project  Air  Force  Plant  4  IRP 

Location  Lake  Worth _  Log  Recorded  by  Tobv  Walters 


DEVELOPMENT 

Development  started  3/21/86  and  ended  3/21/86 

Static  water  level  before  development  42.29  (ft)  and  after  development 
Depth  of  open  hole  inside  well  before  development  55.3  (ft)  and  afte 
development  55.3  (ft). 

Water  quantity  discharged  during  development  _ 17  8  (ft  ). 

Type,  size/capacity  of  pump  or  bailer  used  for  development  1 "  t r emro le  line 
compressor  capacity  of  well:  5  gpm _ 

COMMENTS 

BGL  (belcw  ground  level):  ID  (internal  diameter) 


Development  Record  of  Discharge  and  Sediment 


Clar/Clr . 
Time  Discharge 


Odor  of 
Discharge 


Lithology/  Conduc- 

Grain  Size  £H  Livitv 


Rema  rks 


0820  Turbid  None 


Silt 


Air  lift 


1000  Clear  None 


Water  clear,  stopped 
deve lopmen t 
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MONITOR  WELL  COMPLETION  LOG:  SHEET  3/3 


Boring  or  Well  No. 
Location  Lake  Woi 


Project  Air  Force  PI; 
Log  Recorded  by  Pete: 
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